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Executive Summary

PETROLEUM QUALITY INFORMATION SYSTEM (PQIS):
REQUIREMENTS AND RECOMMENDED DESIGN

DoD uses about 200 million barrels of petroleum fuels a year, at an annual cost
of more than $6 billion. To make sure the various fuels are suitable for their
intended uses, standards of quality have been established. But data about quality
are not always current or in a form that lends itself readily to analysis.

We find that a suitable DoD-wide system for collecting and analyzing data
about fuel quality is possible. Much of the work would be done by computers now
used by the Military Departments and Defense Fuel Supply Center (DFSC) for other
purposes. Operating costs would be nominal.

We recommend that system development begin with the quality control data of
the DFSC for bulk fuels purchased and kept in dormant storage. These are most
subject to degradation and contamination by water and impurities. The system
would be expanded to include quality control data for all bulk petroleum purchases.

We also recommend collecting data using decentralized microcomputers;
transferring data to a DFSC minicomputer for storage, retrieval, and report
generation; and moving data to a computer mainframe when statistical analysis is
needed. The task of entering data should be delegated to the petroleum quality
organizations of the various Departments, by product type: JP4 for the Air Force,
JP5 and F76 for the Navy, and ground fuels for the Army.

This approach would provide DFSC with a comprehensive database of quality
control information, assign the task of data entry to the organizations responsible for
quality control, and minimize DFSC’s clerical workload.
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o CHAPTER 1

e

e INTRODUCTION

i)

i

- The Department of Defense consumes about 200 million barrels a year of
5 petroleum fuels to power its aircraft, motor vehicles, ships, and energy generators.
P The annual cost is more than $6 billion. DoD buys a variety of petroleum fuels — jet
: fuels, diesel fuels, and gasolines — each with specific engine performance and
R storage characteristics. Petroleum fuels are characterized by precise chemical and
) physical properties that determine their performance and quality. Providing quality
: fuel requires inspection at the point of purchase, monitoring quality during storage,
W and insuring quality while the fuel is distributed to users.

3 Petroleum fuel quality standards are identified in military, Federal, and
{: commercial product specifications. The fuel must meet these standards when it is
: purchased and be within specified quality limits when it is consumed by DoD users.
These fuels are expensive and easily contaminated by water and impurities during
( storage and distribution. They must, therefore, be stored under carefully controlled
0 conditions to maintain their quality and prevent deterioration.

) DoD now accumulates a wealth of data quantifying fuel quality, but not in a

o form that is readily analyzed. The Services make ad hoc use of petroleum quality
7 databases to evaluate specific quality control problems and publish statistical
‘}j reports. Few of these databases contain current data, because data entry and
T: validation are labor intensive. A petroleum quality information system (PQIS)
. would support better analysis of fuel quality.

)

‘ The remainder of this chapter describes petroleum logistics, fuel quality. DoD

petroleum quality control, and the general functional requirements for a PQIS.
Chapter 2 describes in detail the functional requirements for a PQIS. Chapter 3
o presents alternative methods of meeting user requirements, and Chapter 14 contuins

- our recommendation for implementation of a PQIS.
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PETROLEUM LOGISTICS

Bulk fuels are liquid petroleum products produced at refineries in batches,
stored in holding tanks, and transported in batches (tenders) by pipeline; in tanks by
ocean tanker, barge, rail tank car; or road tank car/trailer. Responsibilities for
management of bulk petroleum products, storage, and distribution facilities are
defined in DoD Directive 4140.25.1 Procedures for management of petroleum
products are described in detail in DoD Manual 4140.25-M.2

The Assistant Secretary of Defense (Production and Logistics) [ASD(P&L)]
establishes policy and provides guidance to DoD Components for managing bulk
petroleum logistic programs, systems, and procedures. The Defense Logistics
Agency (DLA) procures bulk petroleum products and manages wholesale stocks; the
Military Services determine requirements, operate wholesale and retail storage
facilities, and manage retail stocks.

DLA’s Defense Fuel Supply Center (DFSC) provides integrated material
management of bulk petroleum, ihcluding procurement, transportation, storage, and
distribution to DoD users. DFSC contracts for five types of DoD bulk petroleum
purchases: defense stock fund contracts for DFSC terminal (wholesale) purchases;
post, camp, and station (PC&S) bulletin contracts for delivery directly to DaD (retail)
users; bunker contracts for refueling ships; credit card purchases for service station
delivery; and emergency purchases for vehicles, vessels, or aircraft. DFSC also
contracts for all Government commercial fueling services including into-plane
purchases of aviation fuel at commercial airports, which are technically not bulk fuel
purchases.

Defense stock fund contract (wholesale) purchases amounted to 129.2 million
barrels, or approximately 85 percent of all DoD commercial purchases in FY86
(Table 1-1). Such purchases involve high-volume shipments (in excess of 100.000
barrels) of fuel from a refinery to a defense fuel supply point (DFSP) via ocean tanker
or pipeline. The fuel may later be transferred to another vessel or pipeline before it

IDoD Directive 4140 25 Management of Bulk Petroleum Products, Storage. and Distribution
Facilities. 5 May 1980,

2Dol) Manual 4140.25-M. Procedures for the Management of Petroleum Products. Dec 1978
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reaches its destination. When the shipment arrives, it is loaded into storage tanks
and retained until distribution to DoD users.

TABLE 1-1

DoD BULK PETROLEUM PURCHASES IN FY86

Bulk petroleum purchase shipments

Total consumption

To terminal To user
Product (stock fund (Pc&s Total | Millions
purchases) purchases) of Mbbi
dollars
Number | Mbbl |[Number | Mbbl Mbbl
Naphtha aviation 2,043 68.7 11,922 10.3 79.1 2,906 94.7
turbine fuel (JP4)
Kerosene 380 25.4 1,443 1.8 273 952 28.7
aviation turbine
fuel (JPS)
Marine diesel 332 248 32 29 277 834 26.5
fuel (F76)
Other fuels 707 10.2 792 8.0 18 3 922 28.7
Total 3,462 129.2 14,478 231 1523 | 5,614 178.6

Sources: Defense Fuels Automated Management System and Defense Energy Intormation System

Note: Mbbl = millions of barrels; totals rounded to nearest 100 thousand

PC&S and credit card (retail) purchases are made under regional blanket
purchase agreements for the direct purchase of bulk fuels from refineries or

wholesalers. These contracts involve a large number of low-volume shipments (less

than 30,000 gallons) which are transported mainly by tank truck or tank car.

PETROLEUM PRODUCT QUALITY

Quality control of bulk petroleum products involves establishing product
quality standards, ensuring conformity of the product to established technical
requirements (specifications), and monitoring fuel quality to determine suitability
for its intended use. Responsibility for quality control of bulk petroleum products is
diversified: DLA is responsible for procuring quality products and maintaining
product quality through transportation, storage, and distribution of wholesale

products; the Services develop product specifications (quality control standards),
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provide quality test facilities, provide storage facilities, and maintain product b,
quality through the storage and distribution phases of retail product management. : :
Quality control procedures are described in detail in DLAM 4155.13 and in E
MIL-HDBK-200F,4 the military handbook on standardization and quality ‘,
surveillance. N
The technical requirements (specifications) for petroleum products are ’
established by the Service weapon system development activities. Product specifica- E ’
tions usually include special quality requirements established by international h
standardization working groups, such as those of NATO. The exact specification for
a petroleum product is defined in terms of its physical and chemical properties and -
depends on the intended use(s) and storage requirements. Each chemical or physical ?‘
property can be associated with a fuel characteristic category, e.g., volatility. Fuel E
characteristic categories are described in Table 1-2. The chemical and physical .
characteristics of aviation turbine fuels are listed in Table 1-3, including identifica- i
tion of the associated fuel characteristic categories. E '
Specifications for petroleum products are of several types: military, Federal, E
and commercial. A common item, such as a noncombat motor gasoline, is held to a 'f
Federal standard only. A special purpose combat automotive gasoline, on the other E
hand, must meet military specifications, which may also include NATO require- \
ments. ‘E
DoD often designates standard commercial fuels as acceptable substitutes for g
military fuels that may not be readily available. For example, Jet Al, a commercial e,
jet fuel, may be used as a substitute for JP8 (NATO F34), a kerosene-based turbine .,
fuel for military aircraft. Quality requirements for commercial fuels are generally X
less demanding than Federal or commercial standards. A list of tests required for k
different jet fuels is in Appendix A. :
-
PETROLEUM QUALITY MANAGEMENT ORGANIZATIONS E
Petroleum quality management is widely dispersed throughout the DoD. The :,
Director of Energy Policy establishes and evaluates policy for the ASD(P&L). DLA ::.
T
:
HDLAM 4155 1. Petroleum Procurement Quality Assurance Manual. Febh 1985 h
IMIL-HDBK 200F  Quality Survedlance Handbook for Fuels. Lubricants and Related 4
Products. Sep 1981. New revision pending publication. S
N
N
14 '
2y
A
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TABLE 1-2

FUEL CHARACTERISTIC CATEGORIES

Category Category description
Appearance Product workmanship and physical appearance
Composition Chemical hydrocarbon, acid, and sulfur composition
Volatility Fuel vaporization characteristics
Fluidity Low-temperature flow properties
Combustion Fuel ignition and energy effectiveness
Corrosion Fuel system corrosiveness properties
Stability Fuel system thermal oxidation stability and storage stability
Contaminants Existence of contaminants in fuel such as gum and particulates
Additives The use of fuel performance and storage improvement additives
Other tests Other specialized testing requirements

has overall responsibility for quality assurance of all bulk petroleum purchases and
is responsible for quality surveillance of DLA-owned (wholesale) inventories; the
Services’ technical quality offices are responsible for quality assurance concerning
PC&S (retail) purchases and quality surveillance of all retail inventories. DLA's
Defense Contract Administration Service (DCAS) is responsible for quality
assurance of stock fund fuels purchased in the Continental United States; DFSC is
responsible for stock fund fuels purchased overseas. DFSC provides direction and
guidance in technical matters for all petroleum product quality assurance. DFSC
quality assurance representatives (QARs) certify fuel quality when it is purchased:
DFSC and Service quality surveillance representatives (QSRs) monitor fuel quality
during shipment and storage.

Practical responsibility for quality assurance is a function of economics; quality
assurance of DLA-owned fuels is the responsibility of DCAS and DFSC; quality
assurance of Service-owned (PC&S-purchased) fuels is the responsibility of a Service
technical quality office. Since all petroleum products are purchased for consumption
by DoD (retail) users, analysis of petroleum fuel quality is ultimately the
responsibility of the Service base fuels offices and the associated Service technical
quality offices: General Materiel and Petroleum Activity (GMPA) of the Army
Materiel Command (AMC), Energy Management Directorate (EMD) of the Air Force

B i T N R "t " "t K "R R R R g RS e s e . .- . R . .
Ve ¥k s s VTt o R o0t Yas 6 1 1N G Tttt Bt N et T o S o ey N DA S SR S S L A Ay AR P, D i v T Vv

D
.
[
L]
.




-WNuWu o Ta sl - 2'Catia WLWL ISt g int e gt it atagatotet

o
! n'.
TABLE 1-3 ...‘
X3
PETROLEUM FUEL QUALITY CHARACTERISTICS
} g
ﬂl'f
Characteristic Category :,
I
X)
Acidity, total or neutralization number Compaosition
1 Aniline-gravity product/net heat of combustion Combustion >
g Antioxidant content Additives ;
E Antistatic/electrical conductivity additive content Additives -
Aromatic content Composition . ..'f
Cetanic index Combustion
; Color, Saybolt Appearance
} Copper strip corrosion Corrosion "
Corrosion inhibitor/lubricant Additives I
Density/API gravity/specific gravity Volatility : ':;
“ Distillation4nitial boiling point Volatility ol
Distillation 10%, 20%, 50%, and 90% recovery Volatility © .
{ Distillation final boiling point Volatility :
s Distillation residue and loss Volatility N
' Electrical conductivity Other tests ~,.
Existent gum Contaminants 2
Filtration time Contaminants ’
Flash point Volatility -
Freezing point Fluidity Ing
Fuel system icing inhibitor (FSIi) content Additives ::
Hydrogen content Combustion ,
Luminometer number Combustion .
Metal deactivator content Additives :
Naphthalene content Combustion
Neutralization/acidity Composition
Olefin content Composition ot
Particulate matter Contaminants )
Peroxide number Contaminants :.':
Smoke point Combustion ol
Stability (JFTOT) pressure change and color code Stability ’-
Sulfur, Mercaptan and total Composition ::a:
Vapor pressure Volatility !_-_
Viscosity Fluidity \:
Water reaction interface rating Contaminants .:r
Water separation index modified (WSIM) Contamtnants : 1.
)
Note: APl = American Petroleum Institute, JFTOT = jet fuel thermal oxidation test r
R
e
AN
3
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Logistics Command (AFLC), and Navy Petroleum Office (NPO) of the Naval Supply
Command (NAVSUP). Quality control is, therefore, a joint responsibility of DFSC
and the Services’ technical quality offices.

The Service weapon system development activities have functional responsi-
bility for fuel standardization: the Army Belvoir Research, Development, and
Engineering Center (BRDEC) for ground fuels; the Air Force Systems Command
(AFSC) Wright Aeronautical Laboratories (WAL) for aviation fuels; the Naval Air
Systems Command (NAVAIR) Naval Air Propulsion Center (NAPC) for Navy-
unique aviation fuels; and the Naval Sea Systems Command (NAVSEA) Naval
Ships Research and Development Center (NSRDC) for marine fuels.

The Services establish and operate DoD petroleum quality laboratories to
support all DoD activities that need their services. Each Service manages its
laboratories: the Air Force laboratories are part of the AFLC, the Navy laboratories
are part of the NAVSUP, and the Army laboratories are under the control of their
major commands. These organizations are shown in Figure 1-1.

PETROLEUM QUALITY CONTROL

Petroleum quality is tested by obtaining a representative sample of the product
and subjecting it to a series of physical and chemical tests to determine if the product
meets technical product specifications. The characteristics must be tested using
specific test methods to conduct the tests. Quality assurance involves a full
specification test; quality surveillance usually requires only partial testing of
product quality characteristics. Quality control test types are described in Table 1-4.
Quality control tests for aviation turbine fuels are listed in Table 1-5.

DFSC and Service QARs and QSRs are responsible for assuring (accessing and
certifying) and monitoring (evaluating) fuel quality for the DoD (see Figure 1-2).
The DFSC has primary technical responsibility for fuel quality assurance and
quality surveillance of wholesale products. The Service technical quality offices are
responsible for retail products.

A DFSC QAR inspects refinery production and storage facilities and certifies
product acceptability when the product is transferred to a pipeline, shipping vessel,
or terminal. The QAR verifies and certifies the quality and quantity of petroleum
products purchased and shipped to DoD activities. The process is described in detail
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Army Navy Air Force DLA
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Note: EPD = Energy Policy Directorate; MajCom = Major Command

FIG. 1-1. PETROLEUM QUALITY ORGANIZATIONS IN DoD

TABLE 1-4

QUALITY CONTROL TEST TYPES

Test type Test description

Type A Complete specification acceptance test

Type B-1 Partial testing of principal characteristics most likely to be affected by transfer
Type B-2 Partial testing of critical product characteristics susceptibie to deterioration
Type B-3 Partial testing of product when contamination is suspected

Type C Quick, simple partial testing to verify product quality
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TABLE 1-5

QUALITY CONTROL TESTING OF AVIATION TURBINE FUELS

Test type
Category Test name 8-1
A B-2 B-3 o
Appearance Saybolt color R R
Visual water and solids R R R R
Composition Acid content R R
Aromatic content R
Olefin content R
Sulfur content R
Volatifity Distillation R R R
Vapor pressure R R R
Flash point R R R R
Density R R R R
Fluidity Freezing paint R R R
Viscosity R
Combustion Heat content R
Hydrogen content R
Cetane index R R
Smoke point R
Naphthalene content R
Stability Pressure change R R
Deposit code R R
Corrosion Copper strip corrosion R R R
Contaminants Existent gum content R R R
Particulates R
Water separation R R R
Filtration time R R R
Additives Fuel system anti-icing R R R
Antioxidant R
Corrosion inhibitor R
Metal deactivator R
Antistatic additive R R R
Fuel conductivity R R R
Note: R =test required
19
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FIG. 1-2. PETROLEUM QUALITY REPORTING

in the Petroleum Procurement Quality Assurance Manual (DLAM 4155.1). The
certification (DD Form 250-1 or DD Form 250 with associated test reports) is sent to
many organizations for use in payment, accounting, and quality control.

Product quality is monitored by DFSC and Service QSRs during storage,
distribution, and use to ensure product integrity. Quality control of wholesale
products consists of abbreviated tests of samples drawn at every transfer and
discharge point. Periodic testing — to check for deterioration — is required in the
event of prolonged storage. Additional testing can be performed at any time. The
Service laboratories provide testing services for all retail and wholesale customers.
The DD Form 250, DD Form 250-1, and laboratory quality test reports are used to
evaluate quality control problems and identify the source of the problem. For
example, if fuel quality has degraded during storage, DFSC would use these forms
and test reports to try to identify the reason for the degradation: whether it was a
bad batch of fuel from a refinery, there was contamination during shipment, or
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storage conditions were poor. DFSC now has no automated support for retrieving
and analyzing quality control data.

Surveillance of the quality of retail fuel is the responsibility of the Service
technical quality offices and using organizations. If fuel used in a weapon system
causes problems or if fuel quality has degraded during storage or distribution, the
Service technical quality organizations would check these forms and test reports to
analyze the problem. The Navy now has two automated data systems to support its
quality control analysis. The Army recently established informal databases to
support its analytic requirements. The Air Force has no such automated support.

FUNCTIONAL REQUIREMENTS

A PQIS for bulk purchases of petroleum products would have wide applicability
within the DoD quality control community for research into problems of fuel quality.
Such a system would make it easier to identify the source of a quality control
problem, analyze the fuel stability characteristics of purchased products, relate fuel
characteristics to equipment malfunctions, identify trends in fuel quality, evaluate
the quality of domestic production, and evaluate proposed standards and
specifications.

Historically, the most significant use of quality control data has been publi-
cation of statistical analysis reports for aviation fuels.5.6,7 These reports include
trend analyses, analysis of petroleum quality characteristics, and regional analyses
of characteristics by fuel source. Use of statistical analysis should be expanded to
include trends in use of waivers, deviations, and additives. An important new
application is stability analysis of products in dormant storage — detecting trends in
product deterioration so that it can be used before serious problems develop. This
application involves accessing quality control test reports and linking them to
product acceptance quality control data to determine instability trends, which can be
used to evaluate fuel rotation policy and optimize utilization of stored fuel.

5Air Force Wright Aeronautical Laboratories AFWAL-TR-2052. The Chemical and Physical
Properties of JP4 for 1980) - 1981. Harrison, W E_ lIl. Jun 1982,

5Naval Air Propulsion Center NAPC PE-105. Physical and Chemical Properties of JP-5
Fuel, 1980 - 1983. Ricciardelli,J. Dec 1984

7National Institute for Petroleum and kKnergy Research {NIPER) Report Number 139,
Aviation Turbine Fuels. 1984. Shelton, E. M. and C. l..Dickson. Mar 1985.
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To support these general functional requirements, the system must include a
technical database of quality control test reports that include the following
information:

® Test identification data: test identifier, sample date, sampling location,
petroleum product being tested, quantity of product represented, and reason
for test.

® Source of the product: contract number, refinery, cargo number, batch
number, and identification of shore tank or ship tank.

® DoD destination of a shipment or DoD storage location: DoD activity
address code (DoDAAC), the subactivity, and storage tank identification.

® Quality control test results: appearance, composition, volatility, fluidity,
combustion, corrosion, stability, contaminants, and additives.

The database must also support the following specific functional requirements:

® A data reduction capability, including data entry, data validation, data
conversion, data transfer, and a minimal data-inquiry-and-retrieval
capability, to ensure timely, accurate data.

® A data retrieval capability for analysis of quality control data:

» Quality control analysis: retrieval of quality control test reports by
product, producer, shipper, and destination or storage location, to
evaluate quality control problems.

» Quality analysis dormant storage: retrieval of a time series of dormant-
storage quality-control test reports (linked to product acceptance data),
to evaluate long-term fuel-storage stability.

® A dataretrieval capability for producing the following:
» View and print individual test reports.

» View and print groups of test results for all retrieved test reports.

» Generate a database extract of selected test results.

® A statistical analysis capability for evaluating trends in product quality
characteristics and publishing reports. This function is closely related to
evaluation of product specifications and has traditionally been performed by
the Services’ weapon system development activities.
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,‘:: ® A report generation capability, including the following:
'P-

» Ad hoc data-retrieval reports for fuel quality research, requiring identi-
W fication of the production source, the destination of the shipment, and
: the quality characteristics of the product purchased.
W
K » Preformatted reports, such as quality assurance test reports (barge/
' tanker loading and discharge reports), quality surveillance test reports,
§ periodic dormant-storage test reports and exception/waiver/deviation
" reports.
)
]

Figure 1-3 gives an overview of a PQIS, its users, data, and reports. Data are
entered interactively by staff at DFSC or Service technical quality offices using
o DD Form 250, DD Form 250-1, and Air Force Technical Order Form (AFTO) 456.
During data entry, data are checked for accuracy and completeness, and retained in
" a working database until all editing and validation are completed. The edited data
can then be transferred to a central database and the central PQIS database. Once
data are in a database, DFSC and Service technical quality offices can retrieve and
produce a variety of reports, including trend analyses, preformatted reports, queries
on fuel standards, and ad hoc queries. Each general functional requirement (data :
reduction, quality control analysis, dormant-storage analysis, statistical analysis,
and reports) is addressed in more detail in Chapter 2.
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CHAPTER 2 .
SYSTEM REQUIREMENTS >
'i-
The quality characteristics of every petroleum product are stated in the bt
military specification for the product. Petroleum quality characteristics for jet and E )
diesel fuels are listed in Table 2-1. The specific product specifications for JP8, a ¥
kerosene-based aviation turbine fuel, are displayed in Table 2-2. Each quality o
characteristic has a standard unit of measure associated with a particular quality &
control test. These tests are described in more detail in Appendix A, which includes :'_C
a list of quality control tests and measures, plus product specification summaries for A
jet and diesel fuels. Most quality control tests apply methods established by the -,
American Society for Testing and Materials (ASTM) which also establishes com- !;
mercial product specifications for petroleum fuels. To test for quality, representative E‘E
samples of the product are subjected to a series of tests at a laboratory. E:
QUALITY CONTROL SOURCE DATA

There are five primary types of source data: DD Form 250-1, Tanker/Barge E
Material Inspection and Receiving Report; DD Form 250, Material Inspection and ':-
Receiving Report; AFTO Form 456, Turbine Fuel Test Report; DoD laboratory f:
quality control test reports; and other nonstandard quality control test reports. )
Samples of the forms and a description of them are in Appendix B. \
The estimated number of annual quality assurance and quality surveillance

test reports is identified in Table 2-3 — product acceptance and discharge estimates L
are based on FY86 data obtained from the Defense Fuels Automated Management
System (DFAMS); transfer and periodic testing estimates are based on DFAMS and ]
Defense Energy Information System (DEIS) data. -'
EXISTING SYSTEMS 'i'
There are four automated quality control data systems in the DoD quality ,
control community: two Navy databases (for JP5 jet fuel and F76 marine diesel fuel) y '
and two partial Army microcomputer databases (for diesel fuels and gasolines). The [
Navy databases are described in Appendices C and D. Current database utility is ‘-C '
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Antioxidant content
Antistatic/electrical conductivity additive content
Aromatic content

Ash content

Calcium trace metals

Carbon residue

Cetane number/index
Cetane/ignition improver content
Cloud point

Color, Saybolt

Copper strip corrosion

Corrosion inhibitor/lubricant
Demulsification

Density/APl gravity
Density/specific gravity
Distillation initial boiling point
Distillation 10%, 20%, 50%, and 90% recovery
Distillation final boiling point
Distillation residue and loss
Existent gum content

Filtration time

Flash point

Freezing point

FSIl content

Hydrogen content

Lead trace metals

Metal deactivator content

Jet and diesel fuels
Jet fuel

Jet fuel

Diesel fuel

Diesel fuel

Diesel fuel

Jet and diesel fuels
Diesel fuel

Diesel fuel

Jet fuel

Jet and diesel fuels
Jet and diesel fuels
Diesel fuel

Jet fuel

Jet fuel

Jet fuel

Jet and diesel fuels
Jet and diesel fuels
Jet and diesel fuels
jet fuel

Jet fuel

Jet and diesel fuels
Jet fuel

Jet and diesel fuels
Jet fuel

Diesel fuel

Jet and diesel fuels

[
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TABLE 2-1
PETROLEUM FUEL QUALITY CHARACTERISTICS
Characteristic Product type

Accelerated stability Diesel fuel

Acidity, total Jet fuel

Aniline point Diesel fuel

Aniline-gravity product Jet fuei
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vy TABLE 2-1

PETROLEUM FUEL QUALITY CHARACTERISTICS (Continued)

:n: Characteristic Product type
& Naphthalene content Jet fuel
™ Net heat of combustion Jet fuel
':‘ Neutralization/acidity Jet and diesel fuels
2 Ofefin content let fuel
A Particulate matter content Jet and diesel fuels
Peroxide number/content Jet fuel
a Pour point Diesel fuel
; q:.' Smoke point Jet fuel
:: Sodium and potassium trace metal content Diesel fuel
S Stability (JFTOT) pressure change and color code Jet fuel
-} Sulfur, Mercaptan content jet fuel
": Sulfur, total content Jet fuel
< Vanadium trace metal content Diesel fuel
’.‘: Vapor pressure Jet fuel
* Viscosity Jet and diesel fuels
:: Water reaction interface rating Jet fuel
) ::. WSIM Jet fuel
"'
4
: limited by labor intensive data entry. Data entry is usually performed by summer
" interns, and data are generally several months old before they are entered into a
J :’ database. Lack of timely, accurate, complete data limits use of these databases.
. They are, however, a source of historical information and can serve as a basis for
.\E establishing a PQIS.
a
5,: The remainder of this chapter will describe the data requirements, processing
& flow, and reporting requirements of a PQIS.
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TABLE 2-2

LS R NS L a9 N -

SPECIFICATION SUMMARY FOR THE JP8 AVIATION TURBINE FUEL

Contaminants

Additives

Existent gum content
Particulate content
Water reaction rating
WSIM

Filtration time

Fuel system anti-icing content
Antioxidant content
Corrosion inhibitor content
Metal deactivator content

Antistatic/electrical
conductivity content

Fuel corductivity

Category Test name Specification limit
Appearance Saybolt color Report value
Composition Acid content Less than (<) 015
Aromatic content < 250%
Olefin content < 50%
Sulfur content <03%
Mercaptan sulfur content < 0002%
Volatility Distillation 10% at < 205 degrees Celsius (=C)
End point at < 300 -C
Flash point Greater than (>) 38 °:C
Density 37 -51 APl
Fluidity Freezing point < -47°C
Viscosity < 8 0 centistokes
Combustion Heat content > 42.8 megajoule per kilogram (MJ/kg)
Hydrogen content > 13.4%
Smoke point > 25 millimeters (mm)
> 20 mm with Naphthalene <3%
Stability Pressure change < 25mm
Preheater deposit <3
Corrosion Copper strip corrosion <1

< 7.0 milligrams (mg)/100 milliliters (mL)
< 1.0mg/liter (L)

< 1B

> 85

> 70 with additives

< 15 minutes

10% - 15%
17.2-24.0 mg/L
8.5-340 mg/L
< 5.8 mg/L
conductivity fimit

200 - 600 picosiemens per meter (pS/m)

Source: Military Specification MIL-T-831338 Turbine Fuel, Aviation, Kerosene Type, /P8 3 Sep 1987
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ity
ESTIMATES OF ANNUAL BULK PETROLEUM QUALITY CONTROL TESTING
." {
L )
0 Estimated number of annual quality control test reports
}
PC&S
i Product Stock fund purchases purchases
" Acceptanc Transfer Discharge Periodic Acceptan
: cceptance e sSC g testing ptance
X ,
Naphtha aviation 2,043 204 2,043 1,340 11,922 '
e turbine fuel (JP4) i
}
¥ Kerosene aviation 380 380 380 980 1,443
) turbine fuel (JPS)
Y M Marine diesel fuel (F76) 332 332 332 600 32
Other fuels 707 70 707 2,010 792
- Total 3,462 986 3,462 4,930 14,478 .
\: Sources: Defense Fuels Automated Management System and Defense Energy Information System A
oy Note: Acceptance and discharge estimates are based on FY86 purchase data; transfer and pertodic testing estimates have J
= been extrapolated fram FY86 purchase data
i~ PQIS DATA ELEMENTS
s
' Quality assurance test information is the basis of the PQIS. It consists of
n descriptive data and quality control test results, as shown in Table 2-4 and described
N in detail in Appendix E (specific data element definitions). The test results are
. complemented by static processing information required for data validation: quality )
o . . . .. .
control characteristics, tests, test measures, and specification test limits; DFSP '
o organization codes; DoD laboratory codes; DFSC contractual information: conversion :
- factors for comparable units of measure; and optional data code files for refineries,
- . . .
- exceptions, waivers, deviations, etc.
, &
. The quality assurance test descriptive data must include product identifi-
. . o .
N cation, the volume of the product, the source of the produci, its intended destination, 1
N the date the sample was taken, the laboratory performing the tests, and identifi- )
) cation of any exceptions, waivers, and deviations related to the procurement. This )
must be complemented by several parameters required to manage the data,
¢
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TABLE 2-4

DESCRIPTION OF PQIS DATABASE

Descriptive data
Cateqory
Source

Evaluation point
Destination
Laboratory

item
Waiver/deviation
Comments

Control information

Quality control test results

Category
Appearance

Composition
Volatility
Fluidity
Combustion
Corrosion
Stability
Contaminants
Additives

Static information

Category
Sources

Destinations
Laboratories

Quality tests
Specifications
Waiver/deviation codes

Contents
Refinery, contract, cargo/batch number, ship tank number
Refinery, ship, or DFSP storage tank
DFSP name, DoDAAC, subactivity, and tank
Date of test, test identifier
Product type, product quantity
Waiver identification and case number
Notes or comments about shipment
PQIS number, PQIS flag, PQIS date

Quality Control Tests

Clarity, Saybolt color

Acidity, aromatic, olefin, sulfur, and metal content
Distillation, explosiveness, flash point, density
Freezing point, viscosity, pour point, cloud point

Btu content, smoke point, and naphthalene content
Copper strip corrosion test

JFTOT pressure change and preheater deposit code
Gum, particulate, and trace metal content, WSIM

Anti-icing, corrosion inhibitor, metal deactivator,
antioxidant, antistatic/electrical conductivity additive,
octane improver, or flow improver

Contents
Refinery codes, names, contract numbers
DFSP DoDAACs, names, locations, and products
Laboratory codes, names, and locations
ASTM test names, methods, and measures
ASTM tests and acceptable test values
Waiver/deviation codes and descriptions

Note: Btu = British thermal unit
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including a PQIS test number, a flag to identify the type of data in a given record, an
error flag for validating data, and data entry and edit dates.

The quality control test results identify salient quality characteristics of a
given quantity of a petroleum product: its appearance, composition, volatility,
fluidity. combustibility, corrosiveness, thermal stability, contaminants, and
additives. Note that each set of test results is for a given tank or batch, with an
abbreviated set of test results provided for the shipment composite. The exact test
results provided depend on the type of test performed (see Tables 1-4 and 1-5). The
data elements shown in Appendix E include supplementary data elements required
to enter and process the minimal set of quality control characteristics required for
product certification (this includes data elements for alternative units of measure,
which are discarded after the test data have been edited).

The DD Form 250-1 data can be split into two or three types of records:
identification data (source, destination, total volume, etc.), individual refinery
holding tank or ship tank quality data, and ship composite test data. The data
should include references to known waivers, deviations, and exceptions by case
Jumber, explicit identification of test values below specification limits, and test
~alues where results were estimated or missing.

DATA ENTRY

The first functional requirement listed in Chapter 1 is a data reduction
capability, that is keyed entry or transfer, data validation and conversion, and data
inquiry. As shown in Figure 2-1, data can be entered manually or by transfer on
disks from DoD laboratories, Service quality standardization offices, and Service

technical quality offices. ’

. There are four types of static data: technical, storage location, contractual, and
DoD laboratory. Technical data include specifications for fuels, test standards
(including ranges), and conversion factors (e.g., to metric units). Storage location
data include the DFSP DoDAACs, names, and locations. Contractual data include
contract number, contractor name and location, and refinery names and locations.
Laboratory data include the names and locations of DoD laboratories.

These data will be entered into the reference files manually by DFSC and
distributed to users as required. The technical data require special consideration
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FiG. 2-1. PQIS DATA ENTRY

because they are included in the data entry and validation programs. The product
specification and quality control characteristics constitute the core information
content of the system. This information is imbedded in the data entry, edit, and
validation programs and should also be available as reference information for the
novice user. When specifications and test standards change, the new information
will be included in the programs which will be tested before being released to PQIS
users.

The remaining data for monitoring quality are collected whenever the quality
of fuel is tested, and can be entered into the database whenever the reports are
received by the using activity.

Data Entry Requirements

The most efficient way to enter data today is with menu-driven data entry
screens. However, new technologies may ease the data entry process. These
technologies include voice processing systems and optical character recognition
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; (OCR) equipment and software to assist in the data entry process. OCR is likely to
have only limited use, given the nature of the data being processed and the wide
variety of input sources: different type fonts, formats, etc.

b e W 4

Standard Quality Control Test Report Forms

-]

Each product has a unique list of quality characteristics. They are reported in
random order on the DD Form 250-1, thus complicating the data entry effort. It ’
would be desirable to develop standard test forms for petroleum product quality '
control tests similar to those used for reporting test results for products transported
through the Central European Pipeline System (CEPS) or those used for testing !
aviation turbine fuels as in the AFTO Form 456, Turbine Fuel Test Report/
ASTM D1655, Inspection Data on Aviation Turbine Fuels.

ot el e i

Electronic Data Transfers

Some of these test reports are produced by automated data systems that may be
able to provide the data to PQIS in electronic form:

PR

Ik

; ® DoD laboratory data systems. The DoD quality assurance laboratories have
automated test report preparation systems, used for printing quality control
test reports. Procedures should be established for transferring test data
between these systems and PQIS. It is possible to transfer data from
existing automated systems to PQIS, either by mailing microcomputer
disks or by sending the information over communications networks.

VL LT TN

® Refinery data systems. Most of the larger refineries appear to have
automated quality control data systems used for printing product quality
control characteristics for inclusion in DD Form 250 or DD Form 250-1. A
survey of a representative sample of refineries revealed that they produce
s only one DD Form 250-1 per week or per month, so that electronic data '
transfer would be of little use to either DoD or the refiners. DoD could
provide selected refiners with a PQIS data entry system software and
request them to send disks to DFSC weekly, monthly, or as required.
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PROCESSING FLOW

Once valid data are entered into a database, the remaining functional require-
ments described in Chapter 1 consist of quality control analysis, dormant storage
analysis, statistical analysis, and reports based on the data. Figure 2-2 highlights

e PRI

this portion of the PQIS. Transition from a central database to a decentralized data
entry system will require special consideration for managing data entry, to preclude
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duplication of effort and duplicate data records. The following paragraphs describe
the analytical capabilities and reports needed to meet user requirements.

DOFSC

Standard queries

DFSC, STQOs

PQIS
database

P
Services
PQIS DFSC, OSD
extract
Ad hoc queries
Statistical
analysis
1 y y i

y
DFSC/OSD
Services DFSC-Q DFRs orFRs l\m}‘

Note: STQOs = Service technical quality offices; DFSC-Q = DFSC, Quality Assurance and Technical Services
Directorate; DFRs = defense fuel regions

FIG. 2-2. PQIS REPORTS
QUALITY CONTROL ANALYSIS

Quality control analysis is a task that requires human intelligence and
experience with petroleum product quality control. PQIS can assist the analyst by
providing the raw data required for analysis, e.g., the quality control test reports for
products stored at a given location, produced by a given refinery, or shipped by a
given vessel. Additional analytical capabilities include providing a time-phased
product quality comparison report that will help the analyst to determine the source
of the problem. This is a prime area for applying artificial intelligence technology.

ANALYSIS OF DORMANT-STORAGE FUELS

Dormant-storage quality analysis is similar to quality control analysis. It is a
task that requires human intelligence and experience with petroleum product
quality control. The primary function of PQIS is to provide the analyst with the raw

data required for analysis, viz., a time series of quality control test reports for a given
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storage tank at a given location. It involves product life-cycle flow tracking —
starting with the current DoDAAC/tank location, and tracing the product flow back
to refinery batch via intermediate transport vessels and transfer points. Other
analytical capabilities include identifying substandard or marginal products in
storage, producing test result comparison reports, and computing rate-of-change
product deterioration reports. This requirement is also a prime candidate for
applying artificial intelligence technology.

STATISTICAL ANALYSIS

Historically, statistical analysis of bulk product purchases has been the
primary application of Service quality control data systems. The type of information
in the database is of a quantitative nature, lending itself to rigorous statistical
analysis, including trend analysis by product, storage location, producer region,
defense fuel region (DFR), etc. This application requires careful scrutiny of the data
used for the statistical calculations and should be limited to one of four specific types
of PQIS data records: PQIS refinery holding tank records, PQIS master (total
composite) shipment acceptance records, PQIS receiving tank records, or PQIS
master (total composite) shipment receipt records. This application also requires
establishment of a historical database of 5 to 10 years of prior-year procurements
and would, therefore, require large-scale computer storage and processing resources.

Dormant-storage stability analysis is one of the most important PQIS applica-
tions. It will support monitoring the quality of stored fuel to ensure product
integrity, optimizing fuel utilization, and minimizing product blending, regrading,
and waste. This is a fruitful area for research, requiring development of techniques
for identifying marginal quality fuel and predicting deterioration of fuel quality.

REPORTS
Quality Control Test Reports

Since petroleum quality analysis depends on having a database of accurate
quality control test results, it is essential to be able to print quality control test
reports to verify accuracy and completeness of the data.
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Summary Quality Control Test Data

Most practical system applications require comparison of quality control test
reports. Therefore, a PQIS must be able to produce such reports for the fuel quality
analyst.

Dormant-Storage Analysis Reports

Having dormant-storage fuel quality data in a central database will permit the
production of reports that identify storage locations with marginal or substandard
fuel that should be processed, regraded, or distributed to users.

Exception, Waiver, and Deviation Processing Forms

This report will provide automated processing of exception, waiver, and
deviation requests for DFSC. The DFSC Contracting and Production Directorate
(DFSC-P) receives requests for exceptions, waivers, or deviations and must
coordinate these requests with the DFSC Quality Assurance and Technical Services
Directorate (DFSC-Q). If this information is in electronic form, then the DFSC-P
could access PQIS instead of the manually prepared reports to coordinate processing
of waiver, deviation, and exception requests.

OTHER USER APPLICATIONS

A basic data retrieval and data extract capability is required by the (local)
PQIS database manager for data validation and analysis. A more refined capability
is required for designated users who wish to analyze quality control problems and
determine trends in product quality. [Note: Some product (annual) databases te.g.,
F76 and JP5) are projected to be small enough io fit efficiently on an International
Business Machines Corporation (IBM) XT, PS/2 Model 50. or equivalent micro
computer; thus, file transfer mechanisms should be provided to support complete
autonomous remote databases. ]

SYSTEM INTERFACES

Contractual, shipment, consumption, delivery, and domestic environmental
data could be obtained from the DFAMS and the DEIS for validation and analysis
purposes. There must be a viable data transfer mechanism to allow access ‘o other
automated data sources. It is particularly important to develop interfaces with DoD
laboratory systems and refinery data systems to minimize the data entry effort. In
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addition, most of the primary PQIS users will have access to computer resources that
can be used to support the analytical requirements of the users. It is imperative to
provide a relatively efficient file transfer mechanism for moving large volumes of
data between computers.

TECHNICAL CONSIDERATIONS

The DD Form 250-1 and DD Form 250 provide information about the product
at the refinery. Data are usually provided by refinery holding tank or refinery batch
number, complemented by data on the ship composite, a partial test of product
quality. The ship composite usually does not include all tests required by the
specification; these test values are provided in the individual tank test reports,
which are full-specification tests (see Tables 1-4 and 1-5). Computation of a total
ship composite for all test characteristics may not be a meaningful measure of the
quality of the product received and stored at the destination, because the shipment
may be mixed, blended, and/or split into several storage tanks or pipelines at the
destination(s). The data in PQIS should consist of individual tank or batch test
results and the ship composite test summary. These data can then be manipulated to
provide an “estimated” total ship composite of all test values (volume-weighted),
including test data missing from the ship composite test report. Some additives are
added to the product at the refinery, e.g., antioxidants, corrosion inhibitors, and
metal deactivators, while others such as fuel system icing inhibitor may not be added
to the product until it is loaded aboard a vessel or placed in a storage tank at the
destination(s). These chemicals, by tneir very nature, change the physical
characteristics of the product and will, therefore, change the results of the quality
control tests performed on the product.

The destination (unloading) test report will usually provide DoD product
quality information by tank, with all additives included. This is the preferred source
of data for tracking specific quality control problems encountered at a DoD storage
location. The problem with using this report as the exclusive source of quality
control data is that there is a loss of information on original product quality and the
identity of the product’s source.

Note that there may be several quality test reports for a given shipment. There
should be at least one test report at each transfer point, and additional tests if
problems are suspected or actually encountered.
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.. PETROLEUM QUALITY INFORMATION SYSTEM ALTERNATIVES
('
&
it
o The PQIS described in Chapter 2 can be implemented in a variety of ways:
£
s ® The hardware used for the system may be micro, mini, mainframe
" computers, or some combination.
i
® The PQIS may be implemented on a single, stand-alone computer with the
:: ability to accept telephone dial-in access.
y
i: ® The PQIS may be implemented on several computers, all having identical
o software, or each having a subset of the software and some or all of the
= available data.
® The PQIS may be implemented on a computer that is part of a local area
3 v network (LAN) of the DLA distributed minicomputer systems (DMINS).
f ® The PQIS may be implemented on a computer that is part of a wide area
network, such as the DLA Network (DLANET),
i" ® The PQIS may use a microcomputer for data entry and retrieval plus a
N minicomputer or mainframe archival database complemented by micro/
i n mini/mainframe interfaces.
. ® The software may support interactive and/or batch processing.
2
_"j ® The software may be commercially available, such as a database manage-
'; ment system (DBMS) modified for PQIS, or custom designed.
et
't ® The software may accept data entry on formatted data entry screens, voice
= input, OCR input, or a combination of these.
R DESIGN CONSIDERATIONS
.“.:
Users
-'r_ The primary PQIS users will be DFSC, the Service technical quality offices,
and the Service quality standardization offices: the NAVAIR NAPC, the NAVSEA
::: NSRDC, the AFLC EMD at the San Antonio Air Logistics Center, the AFSC WAL,

the AMC Troop Support Command (TROSCOM) GMPA, and the Army BRDEC. In
addition, the DFRs, the DFSPs, and the DoD laboratories may wish to access the
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data and use it to manage inventories. The users, their locations, and their

hardware, indicate that PQIS should be accessible from Microsoft Disk Operating
System (MS/DOS)-compatible microcomputers throughout the United States.

Data Sources

Some data may be transferred electronically from refineries and laboratories.
Other data will have to be entered at DFSC unless DFSC can obtain data from
Service computer systems by using decentralized data entry systems.

Data Volume

The size of a PQIS must determine the type of computer support required. To
minimize data storage requirements, PQIS could (initially) be limited to bulk
petroleum product purchases delivered to DFSP terminals. The number of
transactions for such a system (Table 3-1) shows that microcomputer support of local
(annual) product databases is feasible (with the exception of JP4, a high-purchase-
volume fuel), and that with the use of limited advanced technology, even JP4 could
be included on a microcomputer system. The problem with such an approach is that
existing technology would be pushed to the limit, and use of the system would be
confined to current data. Historical analysis, one of the most useful applications for
the system, would be inhibited. The requirement for rapid access to current data,
combined with limited access to historical data, would constrain the system design to
a minicomputer or mainframe system.

Another approach is to establish a hybrid system, including a microcomputer
data entry system, microcomputer retrieval applications, and a minicomputer or
mainframe archival database that is complemented by micro/mini/mainframe
interfaces. The microcomputer systems are easy to use but, for large volumes of
data, are limited in capacity and processing speed. The mini/mainframe systems are
more sophisticated and have communications facilities and large storage capacities,
but are generally more expensive. Minicomputers generally have less storage
capacity than mainframes and also have less complex software systems. Mainframe
computers are by far the most expensive.

Data Entry

With a decentralized data entry system, it will be necessary to establish rules

for assigning unique test report identification numbers, standardizing narrative
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TABLE 3-1

DoD BULK PETROLEUM PURCHASE QUALITY CONTROL TEST RECORDS

.. . - - ".. W .'. . d \- - ‘ UL Ah J .J-X~ ......l- " -

Number of quality control test report records
PC&S
Product Stock fund purchases purchases
Acceptance Transfer Discharge Periqdic Acceptance
testing

Naphtha aviation 8,000 1,000 4,000 1,500 12,000
turbine fuel (JP4)
Kerosene aviation 1,500 1,000 1,000 1,000 1,500
turbine fuel (JPS)
Marine diesel fuel (F76) 1,500 600 600 1,000 500
Other fuels 3,000 400 1,400 2,500 1,000

Total 14,000 3,000 7,000 6,000 15,000

Sources: Defense Fuels Automated Management System and Defense Energy information System

Note: Acceptance and discharge estimates are based on FY86 purchase data; transfer and periodic testing estimates have
been extrapolated from FY86 purchase data.

data fields (e.g., refinery name), and validating codes and test values. The data
entry system should have a record duplication capability, including an algorithm for
computing the complete (expanded ship composite) product acceptance charac-
teristics, given the individual tank/batch test results.

Data Validation

The data validation part of the system should have facilities for detecting and
correcting errors in data entry and communications. The PQIS subsystems should
be buiit in modules. The data retrieval system could include a data entry or editing
system. The system should include processing algorithms for incomplete database
records, e.g., those missing destination, test results, or volume data.

Administrative Support Requirements

Establishing a centralized database has an implicit manpower cost associated
with it. Data entry for terminal deliveries of DFSC stock fund fuels requires at least
two full-time clerks at DFSC. A decentralized database or network alternative, on
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the other hand, would free DFSC to concentrate on monitoring purchases of DoD
standard fuels (such as JP8) and intensively managing dormant storage of all fuels.

Data Structures

Data structure questions remain open but will determine the size of the
database. Should the data be coded, or should there be more narrative data (e.g., use
only DoDAAC or only the DODAAC name)? Should the technical data elements be
identified by mnemonics or by standard test identification codes (e.g., AFTO
Form 456 test codes)? Should there be one complete record or split data (e.g., a single
header with detailed test results, or a header with completed composite and
associated tank/batch/ship composite data)?

Data Storage Requirements

The database can be maintained in various forms: a total aggregate database
for similar groups of products (jet fuels, diesels, ground fuels); split into databases by
fuel type; split by type of test report (e.g., acceptance at the source, transfer point
tests, receipt at destination, problem test reports, dormant-storage test reports). If
data storage is severely limited, the databases can be segregated by fuel type and
limited to an expanded (estimated) total ship composite for fuel acceptance, plus
problem test reports and dormant-storage test reports.

Analytic Requirements

Trend analysis of test results requires statistical analysis software. Such
software can be written in a higher-level language such as Pascal or C, but would be
less flexible than standard statistical analysis systems such as SAS (Statistical
Analysis System), SPSS (Statistical Package for the Social Sciences), SAS/PC (micro
SAS), or SPSS/PC Plus (micro SPSS).

Data Outputs

The system should print standardized reports (e.g., DD Form 250-1) and
statistical reports, use the DBMS to support screens and queries, and have the
capability to construct and execute ad hoc queries.
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» File Transfers
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There should be a capability to transfer processed data (file transfers for
database extracts or entire databases) between computers of various types and sizes. :
This capability would minimize the DFSC cost of the system by giving the system ;

users autonomous analytical capabilities (using their own microcomputer or ’

" kN

mainframe computer resources).

[ a N

Security Considerations

“ 0 s a
P x> n e

. u

Design of the system should include answers to such questions as: What is the .
requirement for accessing the data? Who should be able to change data? What are X
the database management responsibilities of the users? What is the level of :
classification or protection for this type of data? For example, the product acceptance
X data for a particular refiner may be sersitive information or aggregate data for
A levels of stocks at various installations may be classified information.

Disclosure of Sensitive Data

What is the policy for release of data, access by unauthorized users (e.g., .
. contractual information, quality of delivered product, sensitivity of waiver/deviation 3

information)?

’ The remainder of this chapter describes combinations of these alternatives,
cites advantages and disadvantages of each, and evaluates them with respect to cost
and the system requirements defined in Chapter 2.

MICROCOMPUTER ALTERNATIVES

NSRS N T

A PQIS that uses only microcomputer hardware and software can be developed.

o ..‘

\ There are four primary microcomputer design alternatives: a stand-alone system for
3 the sole use of DFSC-Q; a LAN at DFSC that could include the Service petroleum
: offices at DFSC; a decentralized system with limited intersystem communication

T

and file transfer facilities; and a wide area network with a dedicated microcomputer

e

file server for the central database at DFSC, an external communication port and file

transfer facility. Some microcomputer alternatives are displayed in Table 3-2. -3

Pl N N 2 v )

These alternatives require an initial capital investment (up to $25,000 for a LAN) "

but have low annual operating costs.
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TABLE 3-2

HARDWARE AND SOFTWARE ALTERNATIVES

Hardware Software
IBM XT or equivaient DBMS: dBase !ll Plus, Oracle, or Nomad
IBM AT or equivalent Statistics: SAS/PC, SPSS/PC Plus
Compaq 386 or equivalent Languages: Pascal, C, Fortran
IBM PS/2 or equivalent Al languages: LISP, Prolog
Explorer Al shells: Insight 2 Plus, M1

Note: Fortran = Formuia Translation Language; LISP = List Processing Language

All microcomputer alternatives can provide easy-to-use, low-cost, data-entry-
and-retrieval capabilities for dedicated product databases containing up to
12 months of historical data. Augmentation of these databases to include several
years of historical data would degrade the system’s response time. With more
advanced microcomputers there is more capacity and faster speed for a slight
increase in purchase price.

Stand-Alone System

Description: DFSC-Q would maintain a dedicated database on existing or new
equipment for DFSC. It could send data to other users via floppy discs or fixed-disc
cartridges. Software for the system could be developed, using dBase III (or another
DBMS), or a higher-level language, such as Pascal or C. A tape or disc-cartridge
backup capability would be highly desirable. Storage requirements would be
minimized if the database were maintained on Bernoulli disc cartridges.

Aduantages: This would be the least-cost alternative and the easiest to use for
data entry and limited retrieval.

Disadvantages: DFSC would have to enter all the data. The Service users
would not have access to the data but could access and transfer small data files if a
communications port and bulletin board software were added. Storage capacity
would be limited. Use of the system would be limited to recent reports on quality
control and dormant storage. Analysis of historical data and publication of
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s;:' statistical reports would be severely limited. Processing speed would be slower than

W with other hardware alternatives.

lj‘: Local Area Network
oy Description: DFSC could establish a LAN at Cameron Station, Alexandria, Va.

s It would include nodes for DFSC-Q, DFSC-P, and Service petroleum offices: the NPO

LN and possibly the Air Force Aeronautical Petroleum Logistics Office (APLO), EMD ~

,EP_-S Detachment 29. There could be full interchange of information between users, and a
2 communications port and bulletin-board software could be added for users not at

~ Cameron Station. This alternative would require the purchase of a dedicated file

':..: server for the network and would involve use of DBMS network software (at an

up estimated cost of $25,000).

‘,. Advantages: This is a step toward a multi-user system environment. Even
« with the (one-time) purchase of hardware, this would still be an inexpensive
E: alternative.

4

o Disadvantages: Even with a dedicated file server, there would still be limited

B storage capacity. This would limit the system to reports on recent test results and

[ dormant storage. Processing speed and capacity would be limited with existing

_:j equipment but would improve if new microcomputers were purchased. The network
- may not be worth the effort, because there would really be only two system users

(DFSC-Q and NPO) since the Air Force EMD APLO at Cameron Station is not

l 7 actively involved in quality control, and DFSC-P is only peripherally involved in the

'-: technical aspects of quality control matters, via requests for,deviations.

e '

::', It would also require new microcomputers since only 80286 and 80386 micro-
i computers are suitable for network file-servers; any other microcomputers can be

\ linked to the network.

I

"E Decentralized System or Network
- Description: DFSC could delegate maintenance of independent quality control
- databases (by product type) to specific Service users (e.g., by assigning JP5 and F76

to the Navy, JP4 to the Air Force, and ground fuels to the Army) while retaining

a responsibility for JP8 and dormant-storage data for all products. These independent

e systems could be used to exchange data between users, provided that all systems

. contained the PQIS kernel software and had communications software. Such an

J\
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alternative would provide DFSC with a source of detailed procurement data for
analyzing specific problems, should the need arise. One possible decentralized
configuration is shown in Figure 3-1.

{ : DFSC-Q
NABC DFSC-P /
................ / DCAS
pQIS

| NSRDC  i=e—
EMD

PN ; quahity control

FIG. 3-1. PQIS DECENTRALIZED NETWORK

Advantages: This alternative would have the least cost for DFSC and would
have a minimal effect on manpower at DFSC. Maintaining independent databases
would minimize data storage and processing requirements for analyzing specific
fuels. The using organizations could (at their own expense) acquire other computer
resources to complement the microcomputer systems for retrieval and analysis.

Disadvantages: DFSC would have little or no control over the accuracy or
timeliness of the databases. Also, the Services might not be willing to devote
manpower resources to data entry and analysis.

Wide Area Network

Description: This would be the most expensive microcomputer alternative,
involving the purchase of a dedicated file server (80286 or 80386 hardware with
100 megabytes of disc storage) and an effective communications facility. DFSC-Q
would maintain the centralized database, which could be accessed by other users in
centralized or decentralized configuration. Error-free transmission of large volumes
of data might not be possible without dedicated telephone lines, an added operating

cost for the system.
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Advantages: This alternative provides the greatest accessibility to a central
database.

Disadvantages: Microcomputer storage and computational limitations would
restrict use of the system to current quality control data and the dormant-storage
database.

MINICOMPUTER SYSTEMS

A minicomputer solution is a workable alternative, because DFSC has a
Gould 9050 minicomputer available for immediate use. This minicomputer has a
large storage capacity with a microcomputer interface capability.

Description: The Gould system includes the Unify DBMS and a high-level
language, C, utilizing the Unix operating system with a local communications
facility. It has a microcomputer interface plus interfaces with the DLA mainframe
logistics systems, including DFAMS. The database software available for the Gould
system is the Unify DBMS. A petroleum quality application could be developed,
using the Gould system to establish and maintain the PQIS database, employing
DBMS data entry screens, and complementing the system with statistical programs.
These programs could either be written in the C language by DFSC, or purchased
from a software developer.

Advantages: The Gould system offers a faster processing speed, improved
communications facilities, alternative storage media, and greater storage capacity
than is available from a microcomputer system. It would allow expanded storage of
historical quality control data and would provide a means of transmitting data to
larger computers for further analysis.

Disadvantages: There would be a nominal operating cost for the system (for
computer use, data storage, and communications charges). Statistical software
purchase or software development would involve additional costs.

MAINFRAME COMPUTER SYSTEMS

Description: Two equivalent mainframe alternatives are available; using the
DLA Administrative Support Center (DASC) IBM 3033 or 1BM 4341 mainframe
computer with the Model 204 DBMS and SAS.
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Both computers offer more than the minicomputer alternative —~ greater
processing speed, increased storage capacity, alternative storage media, established
communications facilities, and standard software. The IBM 3033 computer is used to
process the DFAMS data; the IBM 4341 is used for developmental work. Both
systems have SAS and the Model 204 DBMS.

Advantages: These systems have the greatest storage capacities and best com-
munications facilities of all the the alternatives considered.

Disadvantages: These computers have special security requirements and are
not readily available to non-DLA users. In addition, mainframe computers, with
their sophisticated software, tend to have a high cost.

HYBRID COMPUTER SYSTEMS

A hybrid computer system could include any combination of the micro-
computer, minicomputer, and mainframe computer resources described earlier. The
following paragraphs describe several of these alternatives: a micro/minicomputer
system, a micro/mainframe system, and a micro/mini/mainframe system. One
possible hybrid computer network configuration is shown in Figure 3-2.

OMPA | - DFSC-P DFSC-Q DASC auality control
................ ~ o . \ i ! quality standards
BRDEC ~.. v ; T
~a ~. \ . !
~.l ~ . . | ’
............... ~ o -~ Lo ,
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NSRDC = -r=rmrmrmrmims o =i ""':i DMINS DASC
................ SRR Tt | Sicitnii |
T P ' ~.
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............... .- NPO .
waL L °Q!S
other

FIG. 3-2. PQIS HYBRID COMPUTER NETWORK

Micro/Minicomputer System

Description: In this alternative, microcomputers would be used to enter and

validate the data before transferring them to a minicomputer. The minicomputer
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would contain the central database for the PQIS. Small databases could be
maintained on microcomputers. Complete data-retrieval-and-analysis capabilities
would be provided by the Unify DBMS. Statistical analysis could be provided by use
of a micro or mini software package, or by developing applications software for either

mini or micro systems. Safeguards should be developed to ensure error-free transfer

of data between computers.

Advantages: This alternative offers simplicity of use and greater storage
capacity for a nominal increase in operating costs. It also permits an interface with
DFAMS and minimizes the costs of data entry and validation. A microcomputer/
minicomputer alternative would provide the best features of microcomputer data
entry combined with the best features of minicomputer processing and storage
capacity.

Disadvantages: Minicomputer applications would have to be acquired for
statistical analysis, and remote users would have to pay long-distance communi-
cations expenses to gain access to the data.

Micro/Mainframe System

Description: In this alternative, microcomputers would be used to enter and
validate data. The data would be transferred periodically to the central database on
a mainframe computer. Small databases could be downloaded to microcomputers.
Complete retrieval-and-analytical capabilities would be provided on the mainframe
computer system, with existing software.

Advantages: Of the alternatives considered, this one offers the least cost for
data entry, the greatest storage capacity, and the best communications facilities,
plus lower development costs and faster implementation.

Disadvantages: Disadvantages include higher operating costs and greater
complexity than the micro/mini alternative. There would be some duplication of
data storage.

Micro/Mini/Mainframe System

Description: This 1s the most complex alternative. It would involve using
microcomputers for data entry and validation,'plus storage and retrieval’of small

databases, intermediate storage of historical data on the minicomputer (where the
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data could be retrieved and analyzed on a regular basis), and periodic use of
mainframe systems for large-scale statistical analysis. To minimize storage costs,
only the database structure would have to be maintained on the mainframe
computer. Data could be transferred from the minicomputer to the mainframe
computer by magnetic tape (to minimize data transfer errors).

Advantages: This alternative offers the least cost for data entry, access to a
reasonable data storage capacity and adequate communications facilities, plus lower
development costs and faster implementation, all at a nominal increase in operating
costs. A micro/mini/mainframe alternative would provide the best features of
microcomputer data entry, combined with the best features of minicomputer
processing and storage capacity and mainframe statistical analysis.

Disadvantages: Operating costs would be the highest and operation would be
the most complex of the alternatives considered. There would be some duplication of
data storage.

COMMUNICATIONS INTERFACES

Data communication is an important design consideration. A microcomputer-
based system would require disc transfers unless a microcomputer were purchased
and dedicated to use as a communications device and file server. The Gould mini-
computer could be accessed by local phone communications, the DLA/DFSC
mainframe by DLANET subscribers.

SUMMARY OF ALTERNATIVES

In summary, a PQIS can be designed in a variety of ways: microcomputer
hardware only, minicomputer only, mainframe only, or a combination of these
alternatives. The microcomputer systems have the lowest annual operating costs
and can be implemented in several different types of configurations: a single,
dedicated stand-alone system; a LAN of computers; a decentralized network of
computers; or a wide area network of computers. A minicomputer system would
offer more capacity at a nominal increase in annual operating costs. A mainframe
computer would provide increased computational sophistication, but at a substantial

increase in annual operating costs.

Hybrid systems that include microcomputer, minicomputer, and mainframe

components provide the best features of the components in an integrated solution
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that maximizes performance cost-effectiveness. The basic hardware and software o
alternatives are summarized in Table 3-3. The relative advantages and disadvan-
tages are listed in Table 3-4 on a scale from 1 to 10 where 10 is best. For speed best '
means fastest, for storage best means largest, for software best means least a
3 . . 3 ‘
expensive for user-oriented functions, for cost best means least expensive, for N
usability best means least complex. Table 3-5 evaluates the functional character- :
istics of the alternatives, again on a scale from 1 to 10 with 10 the best.
;
TABLE 3-3 X
1
PQIS DESIGN ALTERNATIVE SUMMARY "
Option Hardware Database Statistics | Language
Micro 8086/80286/80386 | dBase il or Oracle SAS/PC Pascal/C
Mini Gould Unify None C S
Mainframe IBM 3033 Model 204 SAS Fortran Y
Hybrid 2
Micro/mini dBase Ill/Unify None “ N
Micro/mainframe dBase i/ SAS Fortran _
Model 204 ~
Micro/mini/mainframe dBase Ill/Unify/ SAS Pascal :
Model 204 N
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TABLE 3-4

COMPARISON OF PQIS DESIGN ALTERNATIVES

Speed

Storage

Software

Usabihity

Micro
8086
80286
80386
Mini
Mainframe~
Hybrid
Micro/mini
Micro/mainframe

Micro/mini/mainframe

10

7

6
Unknown

3

Unknown
3
6

9

8

9
Unknown

)

Unknown
6
6

PQIS DESIGN ALTERNATIVE EVALUATION

TABLE 3-5

Data entry

Retrieval

Analysis

Access

Usability

Micro
8086
80286
80386
Mini
Mainframe

Hybrid

Micro/mini
Micro/mainframe
Micro/mini/mainframe
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. CHAPTER 4
)
,_::‘.. RECOMMENDED SYSTEM ARCHITECTURE AND DESIGN

4 RECOMMENDATION

R W

;',’Z A micro/mini/mainframe hybrid design best meets the PQIS functional
oo requirements. It would provide the maximum potential processing and storage

capacity for a nominal annual operating cost.

t‘;

" . PQIS should be implemented in phases to accelerate the implementation
‘oW

n!

schedule and minimize costs. The initial system should be limited to DFSC quality
control data for bulk petroleum products purchased and retained in dormant storage.
N The system can later be expanded to include quality control data for all purchases of
'_'«'.. bulk petroleum. Data entry can be delegated to Service and DFSC petroleum quality
9
o control organizations by product type: JP4 for the Air Force, JP5 and F76 for the
'\
~ Navy, and ground fuels for the Army.

o

This approach has three main advantages: it provides DFSC with a compre-
o hensive database of quality control information, it assigns data entry to the

; organization responsible for product quality control, and it minimizes DFSC clerical
- manpower requirements.

:E: SYSTEM DESCRIPTION

A
’: The microcomputer system should be a compiled dBase III computer system
. that includes comprehensive data entry validation features with limited data-
.‘ retrieval-and-analysis capabilities. A voice processing data entry module could be
'_ added, if desired. The dormant-storage database should contain all quality control
o available for products placed in long-term storage: DD Form 250-1 test results for
=, acceptance, transfer, and receipt, plus periodic DoD laboratory test reports. The
; bulk purchase database could be limited to product acceptance test reports or could
N . .
:: be expanded to include all available test data.

= DFSC, Service quality standardization offices, and Service technical quality
:.f offices would enter the data into a microcomputer system and then transfer
v
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processed data periodically to the DFSC Gould minicomputer database, as shown in
Figure 4-1. An organization that wished to perform statistical analysis could obtain
database extracts of historical data on magnetic tape for transfer to a mainframe
computer.

[

MO RO O Y OIS Gt et Vb,

i DFAMS |
L.-.ﬂ.—-J
i OASD(P&L)
! hd
!
U AN o .
IDFSCuser ----------- fmm) PQIS ae—imimm e < DEIS 1
T Pt O S
! PQDs ! S . e DoD lab
5 Labtest . 1 PQLNS i
y 2 Y A
Army user Navy user Air Force user
[l | R . r—»-—‘
1 PQDS | i PQDS !
//, Legend:
........... ;
. DD Form 250-1 - Send report _—
...................... File transtfer et
QAR/QSR Access PQIS T

Note: PQDS = petroleum quality data system (PQIS subsystem); PQLNS = petroleum quaiity laboratory network system
(proposed PQIS subsystem)

FIG. 4-1. PQIS PROPOSED DESIGN

Sources of Data

DFSC and the Services would enter the data manually into database systems
and then transfer the files to the DFSC Gould central database. Automated sources
of data could be obtained from the DoD laboratories for dormant-storage tests and
problem test reports.

Storage of Data

DFSC and Service organizations would have specialized databases while
having complete access to all data in the central database. Large-scale data
transfers between them would be via disc cartridge or magnetic tape.
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Access to the Data

The Gould system can be accessed via DLANET or by calling a local telephone
number in the National Capital Region (NCR). Non-DLA users outside the NCR
would have to pay long-distance telephone charges.

Analysis and Reports

The microcomputer data entry system could produce DD Form 250-1 and
laboratory quality control test reports for test results contained in the database.
Other specialized reports could be generated with dBase III or the Unify DBMS.
Comprehensive statistical analysis could be performed on any mainframe computer,
using a standard statistical package, to analyze data obtained via a magnetic tape
data extract.

PQIS IMPLEMENTATION PLANNING

The following steps should be considered in planning for PQIS implementation
after a preferred design alternative is selected: prepare formal system specifications,
develop a system software development plan, and develop an implementation plan.

Prepare System Design Specifications

After selection of the preferred design alternative, the technical system design
specifications must be prepared for system development and implementation. The
system specifications should be based on the computer hardware and software
available to the quality control community, as evaluated in this report. This
situation is further complicated by the wide proliferation of computer hardware and
software throughout the DoD quality control community that includes use of many
existing microcomputers, and access to Service mainframe and supercomputer

resources.
Develop a System Software Development Plan

The selected system development activity can then take the specifications and
develop operational software packages for distribution to the intended users.
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Develop implementation Plan

We recommend implementation by product type, product destination, and type
of report included in the system, as follows:

® Product type
» Aviation turbine fuels
» Diesel fuels
» Automotive fuels

» Distillate and residual fuel oils

® Destination
» Bulk shipmentssent to a DFSP storage terminal
» Bulk shipments sent directly to the user
» PC&S shipments
® Typeof report
» Refinery acceptance loading data (DD Form 250-1)
» Dormant-storage test reports (DoD labs)
» Problem test reports (DoD labs)
» Shipment discharge/receipt data (DD Form 250-1)

» Intermediate shipment transfer data (DD Form 250-1).
POTENTIAL PQIS EXTENSIONS
DoD Laboratory LAN System

It would be desirable to develop design specifications for the DoD laboratories
to use in implementing their own microcomputer network systems. The PQIS
software can provide a basis for such a system by providing the minimal essential
data-entry-and-retrieval capabilities.

The U.S. Air Force laboratories plan to obtain networked microcomputer sys-

tems with the following capabilities: hard discs for storage of prior-year test data,
automated printing of test results, generation of test data extract files for transfer to
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PQIS. batch processing of test results, and hardware interfaces for obtaining test
results from automated test equipment as shown in Figure 4-2.

[ |
| PQLNS b=eommem -
1;..9_._. ' Testreport
LA
A A
,-’ a ’ i
. . ’ J
7 L / s Test data Refineries
. , ’ ;
R : ’
’ 4 Vs ’ /7 ' Labs
K4 . n !
4 ’ / 1
7’ .
, , 4 , ] DFSPs
7’ ’ 4 ! ' :
T R ST Joeand r Test methods
' Lab ! f Lab t ¢ Lab ¢+ t Llab 1 History

- b [ [P = F) — Additivas

Legend:
Send test results Tmmrme = >
Printreport ~ ~T--T~-— >

Laboratory computer | i

File

FIG. 4-2. A LABORATORY COMPUTER NETWORK

A standard laboratory system should include formats for test reports,
conversion tables for units of measure, and tables containing DoD activity names,

addresses, and codes.
PQIS Artificial Intelligence Applications

There are several possible applications of artificial intelligence applications in
petroleum quality control. The most significant is as a quality control advisor for
aviation turbine fuels. An example of use of artificial intelligence for an aircraft

turbine fuels quality analysis advisor is described in Table 4-1.
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TABLE 4-1

ADVISOR ON QUALITY ANALYSIS OF AIRCRAFT TURBINE FUELS

Domain description

Profile of intended user

Aircraft turbine fuel petroleum products
Product acceptance

Product quality evaluation

Product handling

Product storage

DoD petroleum quabity control technicians
Quality assurance representative

Quality surveillance representative
Quaiity control analyst

Description of advice

Scope of knowledge

Expected difficulties and
uncertainties

Accept product

Request an exception, waiver, or
deviation

Reject product
Request additional testing

Require additional product
processing

Regrade product

Petroleum fuel logistics

Petroleum fuel product
characteristics
Petroleum fuel product
specifications

Sources of contamination of
petroleum products

Equipment dependency on product

characteristics

Interface with dBase Il database

Sample of consuitation

Conceptual design of system

What type of advice
Product acceptance

Does the product meet ali specfication requirements?

Yes - accept

No - determine urgency
check for required tests

check for alternative tests and values
is the product within deterioration limits?

Yes - exception/waiver/deviation processing

No - reject

Product evaluation
Is there a current set of test results?
Is there a complete specification test?
Does the product meet specifications?
When was the product purchased?

Was there an exception/waiver/deviation?
Has the product been in long-term storage?
Was the product transferred between ships?

Is there any product contamination?

Is there a trend in product characternistics?

Troubleshooting
When was the product fast tested?

Was there an equipment maifunction?

Product acceptance evaluator
Test completeness evaluator
Specification evailuator
Product quabty evaluator

Test status evaluator

Quality evaluator

Quality trend evaluator
Product reprocessing evaluator

Product contammnation evaluator
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AFLC
AFSC
AFTO
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AFTO Form 456 =

AMC

API

APLO
ASD(P&L)
ASTM

ASTM D1655
Bernoulli

BRDEC

C

CEPS
Compagq
CPU
DASC
dBase III

DBMS
DCAS
DD Form 250
DD Form 250

AT WA AP !

1 =

GLOSSARY

Air Force Logistics Comr~and

Air Force Systems Command

Air Force Technical Order

Air Force Technical Order 456, Turbine Fuel Test Report
Army Materiel Command

American Petroleum Institute

Aeronautical Petroleum Logistics Office

Assistant Secretary of Defense (Production and Logistics)
American Society for Testing and Materials

standard specification for aviation turbine fuels

personal computer hard disc technology

(Army) Belvoir Research, Development, and Engineering
Center

a higher-level programming language

Central European Pipeline System

brand name of a personal computer (IBM-compatible)
central processing unit

DLA Administrative Support Center

personal computer database management system (dBase III
Plus)

database management system
Defense Contract Administration Service
Material Inspection and Receiving Report

Tanker/Barge Material Inspection and Receiving Report
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DEIS
DFAMS
DFR
DFSC
DFSC-P
DFSC-Q
DFSC-Z

DFSP
DLA
DLANET
DMINS
DoDAAC
EMD

EPD

Explorer

F76
Fortran
FSII
GMPA
IBM

IBM AT
[BM PS/2
IBM XT

Insight 2 Plus

Jet A

A AR RIRVATIIA

Defense Energy Information System

Defense Fuels Automated Management System
defense fuel region |
Defense Fuel Supply Center

DFSC, Contracting and Production Directorate

DFSC, Quality Assurance and Technical Services Directorate

DFSC, Telecommunications and Information Systems
Directorate

defense fuel supply point

Defense Logistics Agency

DLA Network

distributed minicomputer systems
Department of Defense activity address code

(Air Force Logistics Command) Energy Management
Directorate

Energy Policy Directorate, OASD(P&L)

artificial intelligence microcomputer manufactured by Texas
Instruments

marine diesel fuel

Formula Translation Language

fuel system icing inhibitor

General Materiel and Petroleum Activity

International Business Machines Corporation

personal computer (first series), advanced technology
second series of IBM personal computers (personal system 2)
personal computer (first series) with a hard disk

an artificial intelligence shell system

commercial high-flash kerosene-based jet turbine fuel

Gilos- 2
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Pt B |

Jet Al
Jet B
JFTOT

JP5

JP8

LAN
LISP

LMI

M1

Model 204
MS/DOS
NAPC
NAVAIR
NAVSEA
NAVSUP
NCR
NIPER
Nomad
NPO
NSRDC

OASD(P&L)

OCR
Oracle

OSD

commercial kerosene-based jet turbine fuel
commercial wide-cut naphthalene jet turbine fuel

jet fuel thermal oxidation test

wide cut naphthalene aviation turbine fuel

high-flash kerosene-based aviation turbine fuel
kerosene-based aviation turbine fuel

local area network

List Processing Language

Logistics Management Institute

an artificial intelligence shell system

a database management system

Microsoft Disk Operating System

(Naval Air Systems Command) Naval Air Propulsion Center
Naval Air Systems Command

Naval Sea Systems Command

Naval Supply Command

National Capital Region

National Institute for Petroleum and Energy Research
a relational database management system

(Naval Supply Command) Navy Petroleum Office

(Naval Sea Systems Command) Naval Ships Research and
Development Center

Office of the Assistant Secretary of Defense (Production and
Logistics)

optical character recognition
a relational database management system

Office of the Secretary of Defense
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Pascal
PC
PC&S
PQDS
PQIS
PQLNS

PQSAS

Prolog
QAR

QPL

QSR

SAS
SAS/PC
SPSS
SPSS/PC Plus
STQO
TROSCOM
UNIX

WAL
WSIM
8086
8088
80286
80386

.-- I-l WA WO LW N -.' - d s o Tde 4 e 8

a higher-level programming language

personal computer

post, camp, and station

petroleum quality data system (PQIS subsystem)
petroleum quality information system

petroleum quality laboratory network system (proposed PQIS
subsystem)

petroleum quality statistical analysis system (PQIS
subsystem)

an artificial intelligence language

quality assurance representative

qualified products list

quality surveillance representative

Statistical Analysis System

microcomputer Statistical Analysis System

Statistical Package for the Social Sciences
microcomputer Statistical Package for the Social Sciences
Service Technical Quality Office

(Army Materiel Command) Troop Support Command

microcomputer operating system developed by American
Telephone and Telegraph

Wright Aeronautical Laboratories

water separation index modified

Intel 16-bit CPU microprocessor — IBM XT equivalent
Intel 16-bit CPU microprocessor — IBM PC equivalent
Intel 16-bit CPU microprocessor — IBM AT equivalent

Intel 32-bit CPU microprocessor — Compaq 386 equivalent
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TECHNICAL ABBREVIATIONS

Btu =  British thermal unit ,

C =  Celsius

CI =  corrosion inhibitor

cSt =  centistokes

e =  degrees

EC = electrical conductivity (antistatic) fuel additive

EC/CI =  electrical conductivity and corrosion inhibitor additives

EC/CUFSI = electrical conductivity and corrosion inhibitor additives and
fuel system icing inhibitor

F = Fahrenheit

g = gram

gal = gallon

Hg =  mercury

" = inch

kbbl =  thousand barrels

kg =  kilogram

kL =  kiloliter

KOH =  potassium hydroxide

kPa =  kilopascal

L = liter

Ib =  pound

m =  meter

m3 =  cubic meter

Mbbl =  millions of barrels

meq/kgs =  peroxide number

mg = milligram
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MJ

mL

ppm
%o

pS/m

psi

.=

o

o

= megajoule

=  milliliter

=  millimeter

=  parts per million

=  percentage

=  picosiemen

=  picosiemens per meter

=  pounds per square inch
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APPENDIX A

PETROLEUM PRODUCT SPECIFICATIONS
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PETROLEUM PRODUCT SPECIFICATIONS

Most quality control tests apply methods established by the American Society
for Testing and Materials (ASTM) which also establish commercial product specifi-
cations for petroleum fuels.1.2

This appendix contains the following:

e Table A-1 lists the quality control test name, method for testing for fuel
quality, and unit of measure used in the test for all petroleum product
characteristics.

® Table A-2 lists — for aviation turbine fuels — the specific test name for each
fuels characteristic category.

e Table A-3 lists the quality control test name for each DoD aviation turbine
fuel, along with its limit and unit of measure.

e Table A-4 lists the quality control test name for each DoD diesel fuel, along
with the test limit and unit of measure.

These tables show the level of detail needed in a data system supporting fuel quality
control.

11987 Annual Book of ASTM Standards: Petroleum Products, Lubricants, and Fossil Fuels.
Vols. 5.01 —5.08. American Society for Testing and Materials. 1987.

2ASTM and Other Spectfications und Classifications for Petroleum Products and Lubricants
Fuels and Oils, Bituminous Materials, and Solvents Fourth Edition. American Society for Testing
and Materials. 1985.
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TABLE A-1

SR PR

PETROLEUM PRODUCT CHARACTERISTICS

o
Quality control test name Method Measure :,,
Accelerated stability D2274 mifligram (mg)/100 miililiter (mL)
Acidity, strong base number D0974 Strong base number |
Acidity, total acid number D3242 mg potassium hydroxide (KOH)/ :
gram (g) ke
Aniline point D0611 degrees Celsius (°C) ”
Aniline-gravity point D1405 Heating value .
Antioxidant additive name Specification Brand name N
Antioxidant content Specification g/1,000 gatlons (gai) A
Specification pounds (Ib)/thousand barrels &
(kbbl) 0

‘I. by 2y

.‘r'i'l‘:'y')

LA

e

Specification mg/gal v
Specification mag/liter (L) :?I
Antistatic/electrical conductivity additive Specification Brand name ::
Antistatic/electrical conductivity content Specification parts per million (ppm) o
Specification | mg/L ]
Aromatic content D1319 Volume % =
Ash content D0482 Weight % or mass %
Calcium trace metals D3605 Weight % or mass % :
Carbon residue D0524 Weight % or mass % "'_"
Cetane number D0613 Cetane number 2
Cetane index D0976 Cetane index o
Cetane/ignition improver additive Specification Brand name N
Cetane/ignition improver content Specification g/cubic meter (m3) :
Specification | mg/L >
Cloud point D2500 °C
Color, ASTM D1500 Numeric value -
Color, Saybolt D0156 Numeric value :::
Copper strip corrosion D0130 Code i
Corrosion inhibitor/lubricity additive Qualified Brand name b
products list "::
A
-
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PETROLEUM PRODUCT CHARACTERISTICS (Continued)

Quality control test name

Method

Measure

Corrosion inhibitor/lubricant content

Corrosion number
Demulsification

Density/American Petroleum Institute (APT)
gravity

Density/relative gravity

Distillation initial boiling point

Distillation 10% recovery

Distillation 20% recovery

Distillation 50% recovery

Distillation 90% recovery

Distillation final boiling point

Distillation loss
Distillation residue
Doctor test

Electrical conductivity

Existent gum content
Explosiveness

Specification
Specification
Specification
D0189
D1401
D1298

D4052
D1298
D4052
D0086
D2887
D0086
D2887
D0086
D2887
D0086
D2887
D0086
D2887
D0086
D2887
D0086
D0086
D0484
D2624
D3114
D0381
FTMSa

g/m3
Ib/kbbi
ma/L
Code
Minutes
API°

API°

kilograms (kg)/m3 or kg/L
kg/m3 or kg/L

°C

°C

°C

°C

°C

°C

°C

°C

°C

°C

°C

°C

Volume %

Volume %

Positive or negative
picosiemens per meter (pS/m)
pS/m

mg/100 mL

Volume %

' Federal test methaod standard

MM '\n‘.\}\ WM 'VP WO NN 3 » ‘J".’"J‘ Y AT AR -.,.-')_"."- Satnt
L A . P A .l . £ - L]

LN E

QWY

PR A S

[

»

¥ ‘l.‘;

»

BAASPEEE ®

e

-
»

. J
N

. e, -
. )
ety e

:
< AL

Kt gt

v
r S

P AN
L%
et

ALY
W NNEEX

:’l.r&r.'r 14

r

b e T 2 4
PR A

5N

e,

4’.

SNty '.'_'s

.‘
Tels y

.
B v
5 s @«

’
r )

: ’.:’ﬁ'tt

N,
k't
i

5y

P N AR AN N AL VA



UM UMV UN LW ¥ a ¥ o ™ Wy ® W g VW 2 i B o b R T e e o o T W T (Ta Vi AP o e ~
'-l‘:
e
l"' 4
.J..
3
'..
TABLE A-1 ;3?
. Jl
PETROLEUM PRODUCT CHARACTERISTICS (Continued) E.
N
. »
Quality control test name Method Measure o
o
Filtration time Specification Minutes
Filtration time, temperature Specification °C S
Filtration time, vacuum Specification millimeters (mm) of mercury (Hg) ::-_
Specification | Inches(") of Hg o
Flash point D0056 °C g
D0093 °C -+
D3828 °C :
D3243 °C -
”
Flash point degree measurement D3828 °C or °Fahrenheit (F) :-r
Freezing point D2386 °C {
Fuel system icing inhibitor (FSil) additive Specification Brand name '.j
FSI! content Specification | mg/L 2
Specification Volume % ::
LY
Hydrogen content D1018 Weight % :: '
03343 Weight % ‘i.*\
D3701 We|ght 0/ ':‘-'
SN
Jet fuel thermal oxidation test (JFTOT) D3241 Code e
preheater deposit code T
JFTOT pressure change D3241 mm Hg .
Lead content MIL-HDBK- g/L -
200F e
Lead trace metal content D3605 Weight % or mass % -
Luminometer number D1740 Number RN
. . \. - Y
Metal deactivator additive Specification | Brand name . .
Metal deactivator content Specification g/100 gal 73
Specification | Ib/kbbl 3
Specification | mg/gal ‘,'.;.‘;
Specification | mg/L o
Naphthalenes 01840 Volume % ®
3
Net heat of combustion D0240 British thermal unit (Btu)/ib or ]
megajoule (MJ)/kg
D2382 Btu/lb or Mi/kg o
D3338 3tu/lb or MJ/kg e
b
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PETROLEUM PRODUCT CHARACTERISTICS (Continued)

- am - e
AT T T T e LN,

Quality control test name Method Measure
Neutralization/acidity number D0974 mg KQH/g
Octane number, motor (MON) D2699
Octane number, research (RON) D2699
Olefin content D1319 Volume %
Oxidation stability D0525
Particulate matter content D2276 mg/L
Peroxide content D3703 ppm
Peroxide number D3703 Peroxide number (meg/kgs)
Pour point D0097 °C
Preheater deposit (tube coior code) D1660 JFTOT code
D3241 JFTOT code
Smoke point D1322 mm
Sodium and potassium trace metal content D3605 Weight % or mass %
Stability (JFTOT) pressure change D1660 “Hg, mm Hg, or kilopascal (kPa)
Stability preheater deposit {tube color D1660 JFTOT code
code)
D3241 JFTOT code
Sulfur, Mercaptan D3227 Weight %
Sulfur, total D0129 Weight %
D1266 Weight %
D1552 Weight % or mass %
D2622 Weight %
D4294 Weight %
Unwashed gum content D3081 mg/L
Vanadium trace metal content D3605 Weight % or mass %
Vapor/liquid ratio D2533
Vapor pressure D0323 kPa or pounds per square inch (psi)
D2551 kPa or psi
Viscasity D0445s centiStokes (¢St)ymeter (m)
Visual appearance D4176 Clear and bright
Visual color (ASTM color scale) D1500 Numeric value
Water reaction interface rating D1094 Character rating
Water separation index modified (WSIM) D2550 WSIM

o
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TABLE A-2 N
‘a
SPECIFICATIONS FOR AVIATION TURBINE FUELS :. .
Fuel type :r |
,I. N l"
Category Test name Military Commercial
¢
P4 JPS P8 | JetA | JetB i
Jet A1 j.'
'
Appearance Saybolt color R R R '
Composition Acid content R R R R R )
Aromatic content R R R W
Olefin content R R R e
Sulfur content R R R R R 7
NS
Volatility Distillation R R R R R !.
Vapor pressure R R PRy
Flash point R R R o~
Density R R R R R -
)
Fluidity Freezing point R R R R R ¢
Viscosity R R R i‘r
Combustion Heat content R R R R R :: d
Hydrogen content R R R RS
Smoke point R R R R R N
Naphthalene content R R R o
Cetane index R R f
Stability Pressure change R R R R R :
Deposit code R R R R R "
s
Corrosion Copper strip corrosion R R R R R "
B W,
Contaminants Existent gum content R R R R R .‘
Particulate matter content R R R R R :
Water reaction rating R R R R R Rt
Water separation index R R R N
Filtration time R R R 3
"
Additives Fuel system anti-tcing R R R R R N
Antioxidant 0 0 o 0 0 L 39
Corrosion inhibitor (Cl) 0 0] 0] 0 0
Metal deactivator o) o) o) O 0 ~
Antistatic additive O 0 o) 0] oo
Fuel conductivity 0 0 0 0 )
i
Notes: (et A, iet Al and et B are commercial et fuel substitutes for JP4A, JPS, and IP8 (respectively) R = \‘
required test; O = optional test \
¥
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&
AVIATION TURBINE FUEL PRODUCT SPECIFICATIONS
L)
[
. »
# »
P Test
: Quality control test name P4 PS5 P8
v Limit Measure
A\
N Color, Saybolt R2 R R None Number
>, Total acid number 015 015 015 Maximum | mgKOH/g
:.' Aromatic content 25.0 25.0 250 Maximum volume “o
: Olefin content 5.0 5.0 50 Maximum Volume i
Sulfur content
: ! Mercaptan sulfur content 002 002 002 Maximum Weight %
3 Doctor test Ne N N Negative Code
L) Total suifur content 04 04 03 Maximum Weight %
Distillation properties D0086 (D2887)
Initial boiling point R R R Maximum °C
> 10% recovery R 205 (185) 205 (186) Maximum °C
v 20% recovery 145 (130) R R Maximum °C
L 50% recovery 190 (185) R R Maximum | °C
: 90% recovery 245 (250) R R Maximum °C
l Final boiling point 270(320) 300 (330) 300 (330) Maximum °C
o Residue 1.5 15 15 Maximum Vol %
- Loss 15 15 15 Maximum Vol %
k : Explosiveness (no longer required) 50 Maximum %
. Cetane index R R None Index
\ Flash point 60 38 Mintimum q
Gravity/specific density 45(751) 36(.788) 37(.77%) Minimum API° (kgiL)
N 57(.802) 48 (.845) 51 (.840) Maximum API° (kgiL)
n
:» Vapor pressure 2.0(14) Minimum psi (kPa)
': 3.021) Maximum psi (kPa)
Y
- Freezing point -58 -46 -47 Minimum C
Viscosity at -20°C 85 80 Maximum ¢St
[
‘
Y Heating value
N Aniline-gravity product 5 250 4,500 Minimum Number
) Btu per pound 18.400 18,300 18.400 Mintmum Btuslb
. Mirkg a8 a26 a28 Mimmum | Miikg
. Hydrogen content 136 134 134 Minimum Weight "4
N Smoke point 200 190 200 Maximum mm
& Copper strip corrosion rating 18 1B 18 Maximum Code
o,
y Sources: "Mibtary Specification MIL.T.S640 Turtine buet Ay gl tades P4 andg RS T8 gy TY87 Y T N Y STRE MY PRI S AN I P74
A 'urbine tuel Aviation Kerosene Type. Grade JP-83 thwen 987
Y uaport tast resulls
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TABLE A-3

AVIATION TURBINE FUEL PRODUCT SPECIFICATIONS (Continued)

Test
Quahity control test name pPa IPS P8
Limit Measure
Thermal stability
Pressure change 25 25 25 Maximum mm
Preheater deposit code 3 3 3 Maximum Code
Existent gum content 70 70 70 Maximum mg/100 mL
Particulate matter content 10 10 1.0 Maximum magiL
Filtration time 10 15 15 Maximum Minutes
FSil 010 015 010 Minimum Volume %%
0.15 0.20 015 Maximum Volume "%
Water reaction interface rating 18 18 18 Maximum Code
WSIM
with ali additives 70 70 70 Minimum Index
without FSil 80 Minimum Index
without Ci 85 85 85 Minimum Index
without additives 90 Minimum Index
Electrical conductivity 200 200 Minimum pS/m
600 600 Maximum pS/m

Sources: Military Spec.fication MIL-T.562aM  Turbine fuel, Aviation. Grades /P-4 and JP-5 '8 Aug 1987
Turbine Fuel. Aviation. Kerosene fype Grade /P-8 3 Sep 1987

AN AU L IRA YA

W,
L5

o

a!

-

L

AL

R GRS LA

Military Spenification MiL-T-831 3138

LT .r,-r.-\ T T A W AT T

o sl

G LT ORI

x5

LY

',l"..";

=52

-

P A

e a e

-

s,
o .
P’

' T 1 e

-_',
.

p'.i'_

Pry

..

1O ey

M
< 5

LS

N Y

. N
o’ . ®
» - .

P

>
PR

> ¥y s
e P
L

?

e
7

%



2L
A g o

\

-“' P+
S
"- k4
l\ ;
o
TABLE A-4 Sl
Y.
DIESEL FUEL PRODUCT SPECIFICATIONS .',,-
hey
'N’_
-
Test -~
Quality control test name F76 DFA DF1 DF2 DF2 ': )
ualty conus | oconus b
Limit Measure o
N2
Cetane number ) 45 40 40 a5 Maximum Cetane number -~
Appearance 8C BC 8C B8C 8C BC Bright and clear >
-
Distillation ::‘
10% recovery R Maximum °C
50% recovery R R R R R Maximum °C -4
90% recovery 357 288 288 338 357 Maximum °C ;
Final boiling pornt 385 300 330 370 370 | Mawmum | °C o
Residue 30** 30 30 30 30 Maximum Volume %4 '.|'
Y
&
Flash point 60 38 38 52 *56 Minimum °C ?: ¢
Pour point -6 51 -13 R * Maximum C
Cloud point -1 * * * > Maximum C ;-_ /
"
Viscosity 17 11 1.3 19 (1.8) Minimum cSt CA
a3 24 29 41 ©95) | Maximum | st AY
e
Carbon residue 20 10 15 35 2 Minimum % -." ;
Sulfur, total 100 25 50 50 70 Maximum Mass % ~
Corrosion, copper strip i 3 3 3 1 Maximum | Code )
Color, ASTM 3 Maximum Code :.f
Ash content 005 010 010 010 020 Maximum | Mass % W
Particulates 10 10 10 10 10 Maxmum | mgiL N
Trace metal content -
vanadium R Maximum mgiL =
Sodium and potassium R Maximum mgrt o
Calctum R Maximum mgiL ::.:
Lead R Maximum mg/L e
Density/specific gravity R R R R 815 Minimum kgL 1 4
-
860 Maximum kgl :-:,
-~
Demulsification 10 Maxaimum Minutes -
Y
Acidity, total 30 05 10 Maximum mg KOH/q :'"-..
Neutrality N Maximum Neutral .f: A
Aniline point ] Maximum C ®
Acceterated stabihity 15 Maximum mg/100 mL :\.
FSh 'S 5 15 15 15 Maximum Volume "o o
-~
W
Sources.  er e L0e t Aton Sk BUCC Smmeagment o vgen Od 0 sl b cal TIBS T MGEary specite aten AL ThEBAN  imendmient [ i ust Naval >, Y
astillate o o Yy i
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QUALITY CONTROL SOURCE DATA
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. QUALITY CONTROL SOURCE DATA

e

'.: DoD utilizes several standard forms and reports for managing the quality of
A bulk petroleum products as described in DoD 4140.25-M,! the petroleum product

c
o management manual. The DD Form 250 series reports are used to account for bulk
v petroleum product shipments: the DD Form 250, Material Inspection and Receiving

TgiS . . . .

Report, is used for pipeline and overland shipments while the DD Form 250-1,
Tanker/Barge Material Inspection and Receiving Report, is used for shipments by
ry_- marine vessel. These reports are contractual quality assurance documents that are

‘,\-\: used for accounting, payment, and quality control. The reports contain information
2 about the product shipment: the type of product, the volume of the shipment, the

intended destination, and the quality of the product purchased with reference to
3 contractual specifications. They are also used for quality surveillance of the product

:3 shipments.

L~
; Quality control information is reported in many different ways. It usually
. consists of a list of quality characteristics, test names, test results, and test limits.

S: The exact list of items included in the report varies from a complete list of product

e characteristics in a product acceptance test to an abbreviated list of characteristics
= in a test for suspected contamination. The quality control information may be

N included in the product acceptance test, or may be included as a separate document.
3‘: Quality surveillance tests are normally performed by DoD (or commercial)

‘ :;: laboratories and are provided on computer generated reports.

D These quality control test reports, described in detail in the following
3 paragraphs, are the data sources for a petroleum quality information system (PQIS).
~

1 DD FORM 250-1, TANKER/BARGE MATERIAL INSPECTION AND RECEIVING REPORT
“~
K A sample DD Form 250-1 is shown in Figure B-1. It contains an unstructured

> list of product quality control characteristics with supplemental data on loading and
N discharge, prior shipments, etc. Test reports are included for individual refinery
holding (or ship storage) tanks and are complemented by an abbreviated test report

]-|-

) IDoD Manual 4140.25-M. Procedures for the Management of Petroleum Products. Dec 1978.

)
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representing the ship composite characteristics, as required by DLAM 4155.1.2 The
form is described in detail in DoD 4140.25-M. It provides detailed reporting of
product loading activities when the fuel is transferred to a marine vessel. This
identifies quality control characteristics when the product is produced (by batch
number) or placed in refinery storage (oy refinery storage tank). All product
characteristics are identified for each individual refinery holding tank. The
DD Form 250-1 report includes an abbreviated list of test results (the ship composite)
for the total shipment. Product quality characteristics are also identified after
transfer to another marine vessel or a pipeline for shipment to a specified destina-

tion.
DD FORM 250, MATERIAL INSPECTION AND RECEIVING REPORT

This is an abbreviated DD Form 250-1 that contains salient loading,
acceptance, and shipping information for bulk fuel purchases shipped by overland
transport or pipeline. A sample report is shown in Figure B-2. Note that it does not
contain quality control information except product quantity and additive content.
Quality assurance representatives (QARs) submit a DD Form 250, complemented by
an Air Force Technical Order (AFTO) Form 456, Turbine Fuel Test Report (for
turbine fuel pipeline shipments), or a similar nonstandard test report.

AFTO FORM 456, TURBINE FUEL TEST REPORT

A sample AFTO Form 456 test report is shown in Figure B-3. This is a
structured list of product characteristics, specifically designed for turbine jet fuels,
essentially identical to the American Society for Testing and Materials
(ASTM) D1655, Inspection Data on Aviation Turbine Fuels, shown in Figure B-4.

DoD LABORATORY QUALITY CONTROL TEST REPORTS

These are computer-generated forms (see the example shown in Figure B-5)
produced on laboratory computers. They list test results in the order identified in a
product specification. A laboratory can perform any type of quality control test,
ranging from a full specification test (type A) to a problem test report (type C), but is
most likely to perform dormant-storage (type B-2) and problem (type C) quality
control tests.

2DLA Manual DLAM 4155 1 Petroleum Procurement Quality Assurance Manual. Feb 1985
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NONSTANDARD QUALITY CONTROL TEST REPORTS

This category includes a variety of special-purpose manual and
computer-generated quality control test reports produced by refineries and pipelines,
as shown in the examples in Figures B-6 and B-7. These types of reports are usually
included with a DD Form 250 to certify product quality. Manual data entry is
required for this type of report.

QUALITY CONTROL TEST REPORTS

These quality control test forms are used for both quality assurance and quality
surveillance reporting in accordance with the DoD petroleum quality assurance
manual (DLAM 4155.1), the quality surveillance handbook (MIL-HDBK-200F),3
and the petroleum product management manual (DoD 4140.25-M). Uses include the
following:

® Product acceptance. This requirement was described in depth in the
preceding paragraphs.

® Fuel transfer. Quality control samples are obtained at each transfer point,
when the shipment is transferred between ships or between a ship and a
pipeline. These samples are tested to identify salient product character-
istics that might be affected by the transfer and to provide a record of
product quality before and after the transfer operation. Test results are
provided by ship tank or pipeline batch, complemented by a ship or
shipment composite.

® Discharge/receipt report. At the final destination, the shipment is subjected
to another set of quality control tests to quantify the quality of the product
received. Product characteristics are identified for each ship tank/pipeline
batch and for the ship composite before discharge, and for each storage tank
after discharge is completed.

® Problem test reports. A quality control test is normally requested if there is
any possibility of product contamination. This test report consists of a set of
quality control characteristics for a product shipment or a particular
storage location: a particular storage tank, a ship tank, or a pipeline batch.
The exact list of product characteristics reported depends on the reason for
the test.

IMIL-HDBK-200F. Quality Surveulance Handbook for Fuels, Lubricants and Related
Products. Sep 1981,
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® Dormant-storage test reports. Periodic quality control tests are required for
products in long-term storage. Each tank is tested at least once every
6 months to ensure product integrity.
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BANKAIN NATIONAL OXR Q- P.0. IOI.ISSO‘- AWALL, BAMRAIN
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BANRAIN PETROLEUM CONPANY, 3SC (CLOSED)

DEFENSE PUEL SUPPORT POINT SUBIC BAY (NOOLS1)

NEUTRALITY
OBTAINED USING PROCEDURE ASTM D 2709

1 cc208?
v Ty T EvoacTey
RANGER
* nro/om nsro/TN
he ot s ™ Tr
rL ar start wm o or toome | 97xesr s106-01 ze seszod 0201
P=76 NSN: 9140~00~273-2377 MIL-FO16884H
AVATEMENT OF QUANTITY LOAQRD OIS HANGED LIS/ GAalN PER CENT
soet v TABLES I8/ 348758 718197
o m>"0.5. A
[Fe o=~ TASLE 297 152%:..
IYAYEMENT OFf QUALITY
‘uave W itge LT Mo T
m ::ﬂtl 701 122 sy
ACCETED 7SEPT 86 9 SEPTRS sy
QUANTITY, BBLS AT 60F 26219 8897 Igonx. *
ACID NUMBER (MAX) 0.0 0.02 0.02
ANTLING POINT, C RECORD £9.6 58.8
APPEARANCE (1) c+8 CLEAR CLYAR CIZAR
ASH, T (MAX) 0.00s NTL
CARBOM RESIDUR, ON 10% BOTYOMS, T (MAX) 0.20 0.12 0.12 0.2
IGNITION QUALITY, CETANK NUMBER (MIN) 48 <2 52
CLOUD POINT, C (MAX) -1 <4 -2
COLOR (MAX) ] .o n.o 1.0
CORROSION € 212 F (100C) (MAX) 1 1 W
DEMULSIFICATION, MINUTES (MAX) 10 1 1
DIST. 30% POINT C RPT 285 289 288
02 POINT C (MAX) - 382 ek Wk 2
0 POINT C (MAX) 388 1o 365 fred
RESIDUT PLUS LOSS, T (MAX) 3.0 2.0 1.0 2.0
FLASH POINT, C (MIN) 50 9 o 92
CRAVITY, API AT 607 RECORD 35,4 5.5
ACCELERATED STABILITY, TOTAL
INSOLUBLES, MG/100 ML (MAX) 1.5 5 9
S & W, T VOL, (MAX) 0.01 20.01 10.01 w.n
SULPHUR, 2 (MAX) 1.00 .88 ke
POUR POINT, C (MAX) -6 4 4
V1SCOSITY, KINEMATIC, CENTISTOKES AT 40°C  1.7-4.3 1.51 1.6R

NTUTRAL NTUTRAL
(1} A SLICHT HAZE 1S ACCEPTABLE PROVIDED A H.AXIHUH WATER AND SEDIMENT OF 0.0l PERCENT IS

e e et S ettt P e et e
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e L TR ALL TIMES ZULU + THREE ,
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AﬁEIVINO REPORT ULAB00-86-D-0491 DG-23 |oare S e
2. e iPulul nd L0ATE sPPED o |6 B/0 3 C1COUNT TERMY
HIR-00012 LLOCX 23 e 8
v Pt CoRTRACTOR <oo¢| gpP84Q 16 aDumIsTERLD 87 ¢%] 50600
HAWAIIAN INDEPENDENT REFINERY, INC. DEFENSE FUEL SUPPLY CENTER
P.0. BOX 3379 : CAMERON STATION
733 BISHOP STREET ALEXANDRIA, VIRGINIA 22314
HONOLULY, HAWAIT 96842
11. 30017910 £ RON ¥ et tham 99 ““T89840 Fos. T2 PAVatnT oL 0 0T 87 oot | SA4900
HAWATIAN INDEPENDENT REFINERY, INC. DEFENSE FUEL SUPPLY CENTER
BAKBERS POINT, OAHU, HAWAII ATTN: DFSC-CDX
91-325 KOMOHANA STREET CAMERON STATION, BLDG. 5
11 WPPED 10 Eﬂ EP6000 14.ma| ({71
RIC:DRP
DFSP USAF WATKAKALAUA/KIPAPA
VIA HIRI PIPELINE
T i e Sl P G L
: NSN 9130-00-256-8613-
0201 ° TURBINE FUEL, AVIATION, GRADE JP-4 1,676,727 |GALS
: SPEC. MIL-T-5624L AM.2
ADDITIVES:
CONTAINS NO ELECTRICAL
CONDUCTIVITY ADDITIVE.
CORROSION INHIBITOR
(3.0-9.0 Ls/MBBL): NALCO 5403
: ANTI-ICING VOL. %
: (0.10-0.15): UCEM
n PROCURENENT QUALITY ASIIRANCE n. RECEIvER") U
a. tGin [] Twaly Ousnttias showa = tolwrn |7 wowe rave.vnd o
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29SEPB6 woorrict
——DJT(— omaty oy avy GOvY REP Datt NCHATURE OF AUTH COVT REP
[okegindens gebediydogrli Py al
neeosust QAR HAWANL/ SJ0621 | Liptomest e o s e b e
79 COmTRACTOR VAL ONLY
ASTM 1P TABLE NO. 68 TiME  *DATE
PUMPING STARTED: 1633 25SEP86
SHIPPED FROM: TANK: 511 .
e Sh PUMPING FINISHED: 1510 _26SEP86
PIPELINE TENDER NO.: 409
CONTRACT ITEM BALANCE 0101 ~0-
API GRAVITY 54.8 0201 5,221,089
: . [~ ] )
BOWNDED I
hzs s =7/ t.= h'.‘J
o0 rOaw 220 1 MOV 68 MEPLACES EDITION OF 1+ AUG 67 wWniCm WAY BE VIED $:ND01N2AEY N0
FIG. B-2. MATERIAL INSPECTION AND RECEIVING REPORT (DD FORM 250)
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TEMMI 11100 ARBL ATANG | ot 1 RO AL 1
T T PR} S L 2 /2
20 Visual (8 Hraght and { Clons Je BN SN ¢ o 8 fnﬁ'(')'uf)-'a'zo 0536
I comratiion DLA6QO-01-D-30k8 - —
L.B D342£L2_4 Aty Tt 1n lm‘ AUH/;I o _41 . l (4] ! 0_ o 0.015 max| CARLFIH
O L E |/]o] « |18 25.0  max
[RIRMRIL | Oetms ol 72 0 . f \\\ SN\ 5.0 max QAT AAMDLT D)
30|D1323 |Seitw Mercapuan rus 0 T ”V..V’“"’” NT—‘i 0.001 max| )/éQ gl—
140) D484 Doctar Test ip pas. 6- aegative) ’ \\\K\\\ CNN- - N SAM;;LE NO
O e 0 2 3%\\\ T 0,40 Thax| LA -ER 46
VOLATILITY BATCH NO
200] Das Disnlianion tmnal BP OC) i—‘lé _{ AN _?{épqrt
205 107 Rec_@ (Dc) 1215 NON{ Report | ANk wo
210 0% Rec @ _(OC) 7 3 INNN 145 max | Z/6
N S0 Rec @ (OQ) PR ARANSSNE N max | QUANTITY US GALLONS
220 S0% Ree @ _(9C) 2y NN 245 max IR, 500
228 e 95 Rec @ (°C) R SAMPLING LOCATION
730] R Frnal 8f _ (°C) ZEINS 270 max |Winston Refining Ca.
235 Residue (14) 2l 6 NXXJ_ 1.5 max |Fort Worth, Texas
240 Loss (%) PARNEZASNN 1.5 max
248 Recovery a1 400 F (72) . N PAOOUCT NAME
250)FTMS1151] Expiosiveness funl %) IR Turbine Fuel, Aviation
260| Den Lﬂ;sh Powt (b} NN COMPLIES WITH SPECIFICATION
170{D1298 [Gravn APL 6 1) ~ 5 1 [+ &SN 45,0-57.0
0{D1298 |Density kg/m3 @155C Zls T /AN 751~ 802 | MIL-T-5624L
29010323 | Vapor Pressure tih Krud) 21« |7 A 2,0-3.0
FLUIDITY DESTINATION
300[D2386 | brecrme Pont (OC) -1 2 _58  max
310 Dass Viscosiy at <30 F reb) . N
COMBUS TION
400101405 [ Anbncdiraniny Produa BACZVAT AN _5—250 min | GRADE
s0{pp1] . Mniline Poiat (°c) 2 131/ ]+15 ] Report JP=4
420101740 [V umimomerer Number ! AR DN REMARKS
40 D1 Fumke Pon s 2151 . lo DN 20,0 min
440) DIRI0 | Napthatenes f1af %) | NN
cﬂJIMS Smoke Volatiity Tndex 1 [ o] N\
CORROSION
SOOI DI | Capper Stnp 20 at 2174 JIARGST N 1
S104 P37 JS!I\H Svn V\M\\ -
STABILITY
P32461] &' (mm Hg.) O N A 25 max l
olO‘ D3241 i Tube Cotor Cade /T RN <3 —1 ' l
CONTARMINANTS H
00 410228 ‘L("'mm Content tugrigt ] i NS I
710{ D1 ) Exstent Gum imes 100 mi) VIR NN 7,0 max
720} APP oA [ Parncutares imgiiper s '{ N ‘,Z,S_\‘ N 1.0 max i l
’_Tﬁ)_ D1 L\i ver Reaction Vol (hauee (onfi 4‘11 i_ . BN _ 1 :
740{ DI W e Keacton Ratmgs Inr.erface ‘45_ ] 1b max || .
7801 DISSO I WSIM P21 13> 70 min !
ADDITIVES 1 aRAND | 1 . | .
A00L Anviacing 11l 7o i JFA=4 B [/ Y‘ / ) _BTLO‘a. 15 1
RO Answonedant (1h/V 1At ITNONE T T N _41
£20] Covrasun Inhimios (103 i1l . DCI-“A~ .3 . % r\\\w 3.0 - 8.0 |
80| Metat Deacrivaror (th/Al 1thi} N T NN ;
840| Antstatf. ppm JASA -3 igﬁ I\\\i
OTHER TESTS
Nt DIncs ‘lmdu.v\m i) I-'—T T \“ l
BICLAPQ.AL_FHterang’y_(nmug_ei), i_,‘-—u*.—s—i 15
)20 App.A| Filterability (in.Hg) 272 N\ 20

AFTO 7Y, 476

TURBINE FUEL TEST REPORT

FIG. B-3. TURBINE FUEL TEST REPORT (AFTO FORM 456)
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INSPECTION DATA ON AVIATION TURBINE FUELS

B
(Ses the back of the form itself or o
Seecification 01698 Appendix A2 for instructions on use of form)

A

g A

REPORTDATE __ ____ QUANTITY U.S. GALLONS:
~
CONTRACT No. SAMPLING LOCATION: %,
ORDER No. :
DESTINATION: A
DATE SAMPLED ',\
SAMPLE Ne. PRODUCT NAME: et
BATCH Ho. TOMPLIES WITH SPECIFICATIONS: AEMARKS:
TANK Ne.
GRADE :
Mehod APPEARANCE Results Methos CORROSION Results %,
10 D 156 Color (Saybolt) .. ........ s00 0 130 Copoer Strip (2001 212F) . . .
20 - Visual (8:8right & C:Clewr).. 10 P 227 Silver Sirip. R Bj
COMPOSITION STABILITY
100 O 974/3242 Acidity, Total ImgKOMA) ... [ ] 600 0 1660 Cober AP tin. Ng). . . . . . om|
110 01319 Aromatics (vol % ). .. .. .. . 610 g;seo c::g'n.u c.n: Code. n "
20 D319 Olefins (Wi ¥} .......... < 611 24) o 01 260CAPImmHg). . F L :
612 0 3241 JFTOT at 260C Tube Cotor Cod. ™~
130 D 271 Sultur, Mercaptan twt W) .. [ ] 6t3 O 3241 JFTOT a1 260C 7‘6.. Soun g.":‘ =t o
140 0 484 Doctor Test (P=Pos, N:Neg). s14 0324 JFTOT0124SC AP (mmmgl. . [
150 onzst/tssz/ Sulfur, Totol (Wt %)... .... o] 11 613 0 324} JFTOT ot 245C Tube Color Cade [ ||
VOLATILITY 616 D 3241 JFTQT 0t 245C TOR Spun Reting |_| |
2000 86 Distillation Init, BP (F), . . .. 700 ® 228 c C°c"m""","'5
" ! [ agoer Content ug/hg). . . . ..
;?gg :: " zg./%:::::‘l 710 0 @i Elnmlﬁum(m:/'imgml).... )
o e 720 0 2278 Particuiates img/liter) . ... . ) .
23 0 86 [ 50%Rec(FL. .. 721 MiI-7-5624J Filtration time, min. o -
2200 86 " 90% Rec (F). ... 2 """ vacuum, mm Hg 1 .
230 86 v 95%ReclF).. .. 723 * ey g ot 8 .
2% 0 86 w  Final BP (F). ... 740 g 1094 mwngnwu:mlv:::e:w . *
233 0 86 Residue (%), .. ...... . '4) 0 1094 - Sncvo'-m ﬂn'"w - .
240 0 86 Loss (%). .......... . To0 03802 mss Il N
430 86 Recovery ot 400 F (%), . 0 792 0 3948 MSEP L vy
230 FTMS IS  Explosiveness (val %), .. ..
260 0 58/3828 Fiash Point, Tog Closed (F) , ADDITIVES Brond k-
261 0 93 Flash Point, Pensky Martin (F), :% :M_n--:.i‘ag"((vr'l/z.;“' ..... o A
270 01298 Geavity, AP (60F). ... ... . nonde O .
' 820 Corrosion Inhib. (1/M Bbi). . >
200 01298 Gravity, Specitic ‘WM‘) D 11 830 Meter Osoctrvator 18/ B SOm e
290 0 R3 Vapor Pressure {1 Red). . Py 840 Aaristatic, mg/liter. . < 1 "
FLUIOITY OTHER TESTS :
300 0 2386 Freazing Polat (F} . .. ... 900G D 2624/3114 Conductivity (pS/m).. .. .. ..
310 D44s Viscowty ot -30 F (eSt). .. 901 0 2624/3114 " Temperature (F) .. .. .
COMBUSTION !,
400 D 1408 Aniline Graviry Product. . . 1] v
410 D 1405 Net Heat of Comb. (Btu/b], T1] e >
420 0 (740 Luminometer Na. . ... ... e r
430 01322 Smoke Point . . P &..,
440 0 i840 Naohthatenes (vol %) .. . . AYS
430 O 1833 Smche-Voigtility index . .. Py ~ Y
~
American Society o
APPROVED BY qmm Testing ond Malenaly
Compeny Represemetive L » ol 196 Wees 81, Puite, Pu 10003
ASTH B i9S .y
PCN 12-418552-00 -
FIG. XL.1 Siandard Form for Reperting Inspection Duts on Avistion Turbine Fuels "
-~
m
b
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FIG. B-4. INSPECTION DATA ON AVIATION TURBINE FUELS (ASTM D1655)
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SIHMIITER NO. 1 NNW 49T

MGN

CONTRACT NU., ¢

HATCH NO.: MNM 228/JPG
QUANTITY REP.t 35,955,747 LIRS
COMIRALTOR

REASUN: [l

HR11191H PIPELINE AGENCY LTD.
HMIGIERTON PSD

WAL KERINGHANM

DUNCASTER DNLO 3ED

TEST REPOPT M), 1 AA~F-L {67
ENERGY MAMNAGEMENT LAENPAINRY
0L SA-ALC/SFILF

RAF MILDENHALL, SUFFOLK, UK

DATE REPORTED: ta AlG 94 .
DATE REC'D: 12 AU A4 i
DATE SAMPLED: 06 AUL HA ¢
NRIGTNY TK #27

AVIATION TURRINE FUFL

METHOD TEST

L7 Gravity, AP1
GAppearance, Viasval
AT Color, Saybale

naiss Freezing Pt, leg C

Din®a  Water Reaction, Interface
DSBB? Disrillation, IRP, Deq C
02607 Dpistillation, 14X, Deqg C
D28a? Disttllation, 20%, Dey C
0238R7 DListillatian, 50%, Deg C
D2AR’7 Distillation, 90%, Deqg C
D288~ Distillatiun, EBP, Dag C

D130 Copper 3trip Carrosion
DRID Evistent Guem, mg/t100 ml
Dol Flash Point, Deg C
D22764 Particulate Matter, nmg/l
Spec Filtration Time, ain.
fNdar
Yisval Sediment & Waten

01223 Deneity R 19 Deqg L, kq/l

- - -

PEMARKS ¢

Material Representaed by thias SBample MEETS Specification Requiremants
0of NIL-T-83133A4 Grade JP-8 uwith Respect ta the Tests Conducted.

REF TFLECON H#ETWEEM P. NENMECHEK/H. S18CO0,

PEVIENED WY

RUGER W, BELKaARDLT
oS,

IRECTORATE QF £

MIL-T-B83133A
JP--8
K
\
CRULTS MiN [RTA%d
a44. 46 T o
CAR CAH 1
+18 Report
HBelow =30 R
1 b
Cdrd Rapart
133 194
i ! Repar s \
282 Rapart X
254 Ropart
3ng 330 3
1A 1h .
0.4 7.0
a6 Ri:]
1.0 1.0
b 1n 1
Usual fianal
None None
an2
0823 HRS, 14 AUR BA.
EMT LLARNRA TP Y
SY ManaLRnLi? b,

FIG. B-5. DoD LABORATORY QUALITY CONTROL TEST REPORT
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Yyes Chevronl3A hc. Test Regorn o
W 3
. ‘ ‘
Date 9-29-86 Qraer No. Wt
1
Name of Stock  TUrbine Fuel, Aviation, JP-4 Mil-T-5624L, Am, 2 Cons Qrder No. ot
Shipped from  Chevron USA, Inc., Richmond Refinery ContractNo. DL A-59C-£2.0-745" A
Tank 1292 "
Shipped Via Qad-25-36  Faichd 922 Ny
TESTS METHOD NUMBER SPECIFICATIONS FESULTS ,-.:'_
Gravity; API ASTM D1298 45.0-57.0 3.7 we’
Distiliation: F ASTM Dgs ST &
IBP Redors Cx
10% Recovered Reosore
20% Recovered 293 Max. VS-
50% Recovered 375 Max, :
90% Recovered L72 Max,
Enc Point 518 Max.
Residue, Volume % 1.5 Max. b Y
Loss, Voiume % !
Existent Gum, MG/1GC MLS. ASTM D3asl! =~
Acid Number, MG.KOH/Gram ASTM D3242 b
Sulfur, Totai, Mass % ASTM D2622 o
Mercaptan Su.fur, Mass % ASTM D3227 ! :
Doctor Test ASTM D235 ot
Reid Vapor Pressure, PSI ASTM D323 o
Freezing Point, F ASTM D2386 Pl
Aniline Po.unt, F ASTM C6i:
Antline-Gravity Product ASTM D405 8
Olefins, Volume % ASTM D1319 o)
Aromatics, Volume % ASTM DI1319 ,:-
Smoke Point, MM ASTM D1322 7
Color, Saybolt ASTM D156 1Y,
Corros:on, Cu Strip, 2HR at 1000C ASTM D130 o
Water Separometer (Microsen) ASTM D3943 LA
Water Reaction, Interface Rat ASTM Di09%% -
Filtration time, minutes ASTM 22276 A
Particulate Contamination: MG/L ASTM D2276 Y
JFTOT Press. Drop, MM Merc ASTM D324} ¢
JFTOT Depos.: Coce ASTM D261 e
Corr. Inhibitor; g—«.s/meter3 (DCI4A) ;5‘
Ant.oxidant; ibs/1900 bbis "y
Appearance »
Metal Deactivator;i5/100C bbl Tix
*To be filtered upon pumping -
lcc: Commander/Air Force Systems Command N
Attn: AFAPL (SFF) é . 37
AF Aero Propulsion Lab /om BBC FEYs] S EF T RS
Wright-Patterson AFB, OH 45433 T
ycc: Commander/San Antonio ALC ®
Attn: SFQH Y
eily AFB, TX 78281 A,
Ice:  QAR-DFSP Qzol Chevron US. Arinc. I :\
Attn: C. W. Danieis /-/ Za/ -
. O. Box 309, Martinez, CA 94553 cuny ,*@/ w.
lce: QAR-QCD Richmond ] / O
lcc: Information Personnel

-,

4

QOriginal to File

MFG. 1843 Bona (CD-1 7

FIG. B-6. NONSTANDARD QUALITY CONTROL TEST REPORT
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Tvoe (% aAMALYSIS/TYPEL D' ARALYSE
SAMPLE TVPE/TYPL D' ECUANTILLON
SAMPLE NO,/WO. D'ECRANTILLON

SAMPLE OATE/ECRANTILLON PRIS LK

LABORATORY / LABORATOLRE

ORIGIN/PROVERANCE: BATCH NO./w0. DE LOT

URATI G/ L1xm D*

CEPS_usomrary zeroRr

BSULLETIN D'AMALYSE CEPS

El

LABORRTORY REPORT NO.

0. DR SULLETIN D'ANALYSE

.

SAMPLE RECEIVED DATE/ECRANTILLON RECU LE
TEST COMPLETED OATE/ANALYSE TIRIWSE LE

' F34
- F35

SAMPLED 8V/ECHANTILLOWME PAR METHOD/E ENTRY SPEC. | EXIT LIMIT |« <
— Tl il ol e S T
01 | APPEARANCE/ APPARINCE - | - |ce/ipemnt - x|x [x{x =
02 | COLOUR VISUAL/COULEVR VISUELLE - - - - x{x {x{x{x
04 | DENSITY AT 159C/MASSE VOLUMIQUE A 15°C - kg/m3 | 775-830 - x|x [xix | x
08 | VISCOSITY AT - 70°C/VISCOSITE A - 20°C - wlra | 8.0 x - x). |
10 | DISTILIATION 1.8.P./P.I. - “c - - .
1 108 REC - ‘e 205 MAX - x|z [x|x}.
12 208 REC - ¢ - - .
13 508 REC - ‘c - - .
14 908 REC - 3 - - .
15 F.8.P./p.1. - % 300 MAX - X2 pjx
16 | RESIDUE/RESIDU - $uiv| 1.5 MAX - x|x x{x
17 , LOSS/rERTES - $ viv 1.5 MAX - x{x |x{x
—u FLASH POINT/POINT D°ECLAIR - ¢ 41 MIN 39 MIN [x|x|xix
24 | FREEIE PUINT/POINT DR CONCELATION - % - - x|x {x |«
{ 35 | SMOKE POINT/POINT DE rUIRE - - 19 MIN - x].
26 | HEATING VALUE (NET!/POUVOIR CALONIQUE (INF.) - Wikg | «2.8 MIN - x4 .
tz_1 A.G. PRODUCT/INDICE D'ANILINE - - s2%0 WIN_ . x| -
. 30 | SULPNUR TOTAL/TENEUR ©N SOUFRE TUTAL - t a/m | 0.30 MAX x1.
[_n SULPWUR MERCAPTAN/TINEUR £ MERCAPTANS - t m/m [0.001 MAX - x| .
a2 W‘rm - - PASS - x|
33 | ARGMATICS/TENTUR IN AROMATIQUES - $viv 25 MAX - x| -
3% | OLEFINS/TENEUR IN OLEYINES - $ viv s MAX - x4
Pt 174
33 | EXISTENT GUal/GOMMES ACTUELLES - Blazal 7 wax - x]. xix
37 | WATER TOLERANCE (INT)/TOLESANCE A L'EAU (INT) - - 16 MAX - x|x|x(x
‘w COPPER/CORROSION/SUR CUIVRE (2 MRS/100°C) - CIASS 1 MAX - xix ]x}x{.
42| JFTOT PRESSURE DROP/PEXTE DI CHARGE - | epa | 3.33 sax - x|
{—u PREHEATER CODE/COLORATION DU TUBE - CIASS | == 3 - x1-
50 | LEAD CONTENT/TENEUR EN PLOMB ‘P 224 | mg/L S MAX 12 MAX $YU XXX
B (FS41F.S.1.1./TENEUR EN ADDITIF ANTI-GLACE 1S 791 % v/v | 0.12-0.15 0.10 MIN | x]x]x
:s{ CONDUCTTVITY/CONDUCTIVITE - pS/m 200-600 150-700  [x|xix
poe e
—

TAMK COMPOSTTION/COMPOSITION DU BAC
PPEVIOUS HEEL TALOW PRECEDAFT

LT

. Lor

. T

LR g

. wr

. T

.

CUNTAMINAT T (M

TCTAL VOLUME ‘TOTAL

PRODUCT CONFORMS/ VOES NOT CONFORM/TO REQUTREMENTS

OF STANAGa 275473149,

PRODUIT CONTORME/MON CONPORME/AUX EXIGENCES DES

STANAGS 1734/13149.

TEST PERFORMED 8Y

AMALYSE EFFECTUEE PAR

SIGNATURE OF RESPONSTBLE CHEMIST
VISA DU CHINISTE RESPONSABLE

FIG. 8-7
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APPENDIX C
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NAVY JP5 DATABASE
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NAVY JP5 DATABASE

TABLE C-1

NAVY JPS DATABASE DESCRIPTION

P PR B SRS |

Item

Data type

Refinery

Date of shipment

Contractor

Contract number

Voiume of fuel shipment

Color {Saybolt)

Visual

Acidity

Aromatic

Olefin

Sulfur, Mercaptan

Doctor test

Sulfur, total

D86 distillation, initial boiling point
D86 distillation, 10%

D86 distillation, 20%

D86 distillation, 50%

D86 distillation, 90%

D86 distillation, final boiling point
D86 distillation residue

D86 distillation loss

D2887 distiltation, initial boiling point
D2887 distillation, 10%

D2887 distiliation, 20%

D2887 distillation, 50%

A30
A8 mm/dd/yye
A30
A30
N8
N3
A2
N5.4
N3.1
N2.1
N5.4
At
N3.2
N3
N3
N3
N3
N3
N3
N2 1
N2 1
N3
N3
N3
N3

Note: A = alphanumenc. N = numeric
' Month/dayryear
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TABLE C-1

NAVY JP5 DATABASE DESCRIPTION (Continued)

Item Data type
D2887 distillation, 90% N3
D2887 distillation, final boiling point N3
Explosiveness N3
Flash point N3
Gravity, American Petroleum Institute N3.1
Freezing point N4.1
Viscosity at 20 degrees Celsius (°C) N4.2
Viscosity at 30 °C N4.2
Aniline-gravity product N4
Hydrogen content N3.1
Smoke point N3.1
Copper strip A2
Jet fuel thermal oxidation test (JFTOT) pressure drop N2
IFTOT preheater deposit code N1
Existent gum content N3
Particulate N3.2
Filtration time N3.1
Filtration vacuum inches of mercury N2
Water reaction rating N2
Water separation index modified (WSIM), with antioxidant N3
WSIM, with antioxidant and fuel system icing inhibitor (FSiI) N3
WSIM, with antioxidant and corrosion inhibitor (Ci) N3
WSIM, with antioxidant, Cl, and FSHI N3
Peroxide number N3.2
FSIl additive N4.3
cl N3.1
Cl brand A20
Antioxidant N3.2
Antioxidant brand A20
Metal deactivator N2
Comments A200
Locations shipped to 5A30

Note: A = alphanumeric; N = numeri
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: NAVY F76 DATABASE
-
)
k> TABLE D-1
W NAVY F76 DATABASE DESCRIPTION
I
%
b Item Data type
44 Inspection office A30
’,?‘. Report number A20
N Report date D8
\h Prime contractor number A30
: . Prime contractor name A50
'f Prime contractor address AS50
:: Prime contractor city A30
, v Prime contractor state A2
': Prime contractor zip code A10
’ Prime contractor country A30
' ':_‘ Prime contractor region AS
o Storage contract A30
ia A Refinery name A50
’ Refinery address AS50
X Refinery city A30
-_.'j Refinery state A2
::3' Refinery zip code A10
Al Refinery country A30
o Refinery region AS
:: Order number A20
5 Destination name A50
w Destination unit identification code A20
- Destination city A30
' Destination state A8
.:-; Destination country A30
:;: Bill of Lading number A20
& Requisition number A20
n Cargo number : A10
f L]
" Note: A iphanumeric D = date, N = numeric
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E TABLE D-1 <]
NAVY F76 DATABASE DESCRIPTION (Continued) 'r
\
: ;
Item Data type ':',
.h
"
Vessel name A40
First previous cargo A20
Last previous cargo A20
Quantity N8.2 !f:
Properties 'i
Quantity per tank N8.2 i,
Tank number A4 :;:
Batch number A10 b
Test date D8 )
Cetane number N3.2 £
Appearance A10 g
50% point N4.1 )
90% point N4.1 : i
End point N4.1 A3
Residue N2.1 Y
Flash point N4.1 )
Pour point N4.1 :x
Cloud point N4 oY
Kinematic viscosity N3.2 N
- Carbon residue N4.3 '
Sulfur N3.2 B
Corrosion A2 >
Color AS N
Ash N4 3 : )
American Petroleum institute gravity N3.1 o
Demulsification N3.1 »
Acid number N4 3 -‘;
Neutrality A8 :;: ,
Aniline point N4 i .
Accelerated stability N3.2 3
Sediment and water N4 3 i
Remarks :.:
Remark number N1 ;:.
Remark text A80 :;Z-
A}

1 %

Note: A = alphanumeric; D = date, N = numernic
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: TABLE D-1

. NAVY F76 DATABASE DESCRIPTION (Continued)
¢
8!

¢
I Item Data type
"

Waivers
: Property A25
N Value A25
[ Waiver text A80
;. Destination
Destination name A25

Destination unit identification code A10
" Destination city A30
: Destination state A8
: Destination country A30
" Destination quantity N9.2
;' Note: A = alphanumeric; D = date; N = numeric.
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APPENDIX E

PETROLEUM QUALITY INFORMATION SYSTEM
PROTOTYPE DATABASE
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PETROLEUM QUALITY INFORMATION SYSTEM
PROTOTYPE DATABASE

THE PETROLEUM QUALITY INFORMATION SYSTEM PROTOTYPE SYSTEM
The petroleum quality information system (PQIS) prototype uses a relational
database management system on a microcomputer. The data structure is shown in
Figure E-1.
i DEIS | | oFams |
T PQIS :4-——“
DDFormZSO1 : beoe-
§ DD Form 250 :
Labtest \
.............. e
: PQDS | 1story Data forms Refinenes
_____ _l, |' goZné : i Master ! Labs
I Master ! 1 Jank I '.'\_Il:i-x;te:r_l DFSPs
"l'_Af-—];-.* -~ - 1 -rd-ﬂk— : ' Master I
[ T TorT T N ' labh o= M Test methods
‘ . Comp i Jank d oL tab_ ! P uap ! Master |
Jank .t L.-lab_ Tt I Master Additives
t Tank ¢ + Lab ! pomem T ?
Cimimem i imime. M ! Master |
ST . Legend:
Computer system |
File
Record lr i
Form :
Note: Comp = composite; DEIS = Defense Energy information System; DFAMS = Defense Fuels Automated Management
System; DFSP = defense fuel supply point; PQDS = petroleum quality data system (PQIS subsystem)
FIG. E-1. PQIS PROTOTYPE DATABASE DESIGN
The prototype system supports limited data reduction, data retrieval, report
preparation, and other analytical capabilities:

Data Reduction. The prototype offers a comprehensive set of programs for
editing quality control test reports for jet fuels: data entry, data validation,
i 3
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! conversion to standard units of measure, transfer to central database, archiving
source data, and retrieving data for review and evaluation. Sample data entry forms

Table E-2.

are shown in Figures E-2 and E-3. The jet fuels database contains the data elements
shown in Table E-1, which are contained in the database structure shown in
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a7z
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Screen 3

dP4 Zata Entry Fora --- Master Test Jata

QIS ik Test MOH 53-8 Product JP4 Contract DLA-A00-34-D-9599 Date 74/25/3%
largo # EC42T2 Yessel Falcon Chaapion Tank 784 30,012,19 3Bt
itee  Test  Description Test Resultis Test Linits

01298  Density/APl Bravity 53.& 45 < A5 ¢ 27

01298 Specific Gravity/Gensity ikg/Li 9,7845 L 751456¢, 502

30323 Reid vYaper Pressure (13 Reid) 2.8 (2psisI or 12(144:Pal2))

02386 Fragzing Soint = 44 T IDUF) ¢ <85 [

G403 Aniiine-gravity Product 7,402 } 5.23?

01403 Net Heat cf Combustion 13,753:(Btu/ib) 43.5(

1720 Lusincaeter Nusber 32 Naphthaiene Content

Dil22  Sacke Point 27.0mm 23343 Hydrogen Cantent

30130 Cooper Strip = (A

J3Z31 JFTOT del P= D.d{am Hy)

33241 JFTOT Preheater Jeposit Coded

30331 Existent Jum {#g/100ali 2.9

2276 Particulates {sg/li 4.9

20974 Caetane Iindex 38 Recard Vaiue

Direct Sale to Air Forze: Orcer 3013, Fecursition 5090-3013

Screen 4

s

P8 Jata Eﬂtr‘/ Farm --- 43gTer "pst uata

Test MGH §5-3 Product P4 Zontract JLA-400-84-0-4599 Date )44Z%/ 3
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.E-2. DATA ENTRY FORM FOR JP4 PRODUCT ACCEPTANCE DATA (Continued)
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Screen 1
JP4 Ddata Zntrv Farm --- L3B Test Jata
F213%  ABK Tost MBTS1-i-1 Product JF4 Reason B1 Lab Retinery Date 01/31/31
sctivity Ogden Dynachenm
2aDAAC NONE Tank 1366 fontract DLA-590-81-0-0433
wal-er Waiver N¢ ]
ciuzer Liters 1B.779,413  darreis 118,019,32 Zallens 3,7F61.0%1.%
Cupic Meters 18,779,410 Aetric Tans 14,204,637
tarqe ¥ 20-9103 Jecsel Aetinery Tanv 1366 Barch: Tar
Noves  dgoen Dynachea 3 Mobiis Jii Beaumont, Ty
“roduct Tharacteristics: Aydrogenated N Sweetoned N
Tride source: Region TY Texas
Tyae unknown
SACLTIVASE
anti-icing  &atiaxidant  Corros inhid  Metal ceact  snti-static
zHE iane None one None
Screen 2
SIeT $8K Test MBTBi-1-1 Froguct ;P4 leason 3] Lab REFINERY Zate ©1/51/81
activity Jgden Dynachea Contract OJLA-£00-31-0-0433
Literg 13,779,417 Barrels 115, 11° Zallans 34,96:,0i1.4 Tonnes 15,182,737
i%8 Lap Gata Entry Fora CORART HONE 1358
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§i273 it 35 %
00198 I Vajue
32734
TSNS
i D9ng Jzlue
IUEITY vaiue
R “3lue
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s 1ETIT 22i Pe ing 4q lencert lzoe = ok T
Y Total tryditv fag ¥L-dgr ool I
LG Jtasing Cval U 03 <
L Re1d vapor “ressure iib Fepd) 2,742.0das1¢T. 0 0187 kF3 2N
TR Jgor NKNCWN  visuai darar b Zeaimeat) NKNTUN
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FIG. E-3. DATA ENTRY FORM FOR JP4 LABORATORY TEST DATA
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TABLE E-1

PQIS DATA ELEMENT DEFINITIONS

EGRC AN N A AL I S e e o ghn

Definttion Field name Type Width Dece Field
Acid content 1100 Numeric S 3 30
Activity name Activity Character 40 "
Activity storage tank identufication Tank Character 5 14
Aniline-gravity product 1400 Numernic 5 59
Antioxidant content, pounds 1810 Numeric 5 2 *
(Ib)/thousand barrels (kbbl)
Antioxidant content, milligrams 1810M Numeric 5 2 87
(mg)/hter (L)
Antioxidant brand 1810A Character 12 88
Antistatic content, parts per million 1840 Numeric 5 2 93
{ppm)
Antistatic content, mg/t 1840M Numeric 5 2 94
Antistatic brand 1840A Character 12 95
American Petroleum institute (AP1) 1270 Numeric 4 1 52
gravity
Appearance code 1020 Character 2 27
Aromatic content 1110 Numeric 4 ] 31
Barreis of product Barrels Numeric 12 2 24
Cargo number Cargo__No Character 8 16
Cetane index 1265 Numeric 2 S1
Copper strip corrosion 1500 Character 2 67
Copper strip qualifier 1S00X Character 1 68
Corrosion inhibitor (C)) content, 1820 Numeric 5 2 .
Ib/kbbi
Cicontent. mgiL ‘820M Numeric 5 2 89
Clbrand 1820A Character 12 30
Copper content 1700 Numeric 3 "4
Copper sweetening Cu__Sweet Logical 1 ‘00 ‘:
Crude region Crude __Rgn Character 2 0N
Crude type Crude __Type Character 24 N
Cubtc meters of product CMeters Nymeric 12 3 M
Distillation, initial boling point 1200 Numeric 3 s
Distiltation test method 1201 Character S !
Distillation temperature measure Degrees Character 1
Distillation, 10% recovery 1205 Numeric 3
Distifiation, 20% recovery 1210 Numeric
Distiltation, 50% recovery 1215 Numeric
Distillation, 90 recovery 1220 Numer:
Distillation, final boiling point 1230 Numer .
Distillation residue 1235 Numes
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TABLE E-1 oo
PQIS DATA ELEMENT DEFINITIONS (Continued) {4
Ny
Y
Definition Field name Type Width | Decs Field Wy
¥
't
Laboratory identification Labld Character 12 23 ::::
Liters of product Liters Numeric 12 25
Metal deactivator content, Ibikbbl 1830 Numeric 5 2 . ""
Metal deactivator content, mg/L 1830M Numeric 5 2 9 \-'k
Metai deactivator brand 1830A Character 12 92 &'
Metric tons of product Tonnes Numeric 12 3 * . A
Naphthalene content 1440 Numeric 3 1 66 =
Notes and comments Notes Character 70 103 o.;.:
Olefin content 1120 Numeric 3 1 32 |:::
Olfactory code 1040 Character S 28 ‘:0‘.}
Other test name 1920A Character 12 * “::
Other test value 1920 Character 8 * 2
Particulate matter content 1720 Numeric 3 1 76
Peroxide number/content, ppm 1915 Numeric 3 ! 98 b’
PQIS record number PQIS__No Numerc 5 1 ‘$‘
PQIS processing flag PQIS__Flag Character 1 2 Py ".i
PQIS process date PQIS_Date Date 8 3 g
PQIS edit date PQIS__Edit Date 8 4 Y
PQIS record type Data__Type Character 1 5 :::‘.
Procurement contract number Contract Character 18 15 ‘:::
Product code PCode Character 3 21 WS
Reason code for the test Reason Character 2 7 " "_:
Refinery code Ref__No Character 12 20 h ._\'
Refinery name Refinery Character a5 19 :: S,
Sayboit color 1010 Numeric 3 26 o~
Silver strip test 1510 Numeric 1 69 \\;
Smoke point 1430 Numeric 4 1 63 :y{' .
Sulfur, Mercaptan content 1130 Numeric 6 4 33 ®
Sulfur, Mercaptan qualifier 130X Character 1 34 :;:
Sultur, totai content 1150 Numeric 6 a 36 Y
Suifur, total quakhifrer 150X Character 1 37 :-:. ‘
Subactivity code Sub__Acty Character 2 13 :::. '
Test date TDate Date 8 22 ®
Testreport identifier Testid Character 12 6 ::-'..
Vapor pressure, Reid [pounds per 1290 Numeric 3 1 54 3:‘-
square inch (psi)| J_.\- f
Vapor pressure, kilopascal (kPa) 2N Numeric 2 S5 F:-:
Vessel name vessel Character 36 17 Py
A Decimal ! |*
(]
Uh ¥}
by »
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TABLE E-1
PQIS DATA ELEMENT DEFINITIONS (Continued)
Definition Field name Type Width Decs Field

Vessel tank or shore tank number Ship__Tank Character 18
Viscosity 1310 Numeric 4 1 58
Waiver/deviation code Waiver Logical 1 8
Waiver/deviation number Waiver__No Numeric 4 9
Waiver/deviation case number Case__No Numeric 5 10
Water and sediment 1050 Character 8 29
Water reaction volume change 1730 Numeric 4 1 77
Water reaction rating 1740 Numeric 2 78
Water separation index modified 1750 Numeric 3 79
(WSIM)

WSIM - EC additive 1751 Numeric 3 80
WSIM - EC/FSIt 1752 Numeric 3 81
WSIM - EC/CH 1753 Numeric 3 82
WSIM — EC/CI/FSH 1754 Numeric 3 83

* Dacimal
10
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TABLEE-2
PQIS DATABASE STRUCTURE
Fieid Field name Type Width Dec Definition
.
1 PQIS__No Numeric 5 PQIS record number
2 PQIS__flag Character 1 PQIS processing flag
3 PQIS__Date Date 8 PQIS process date
a PQIS__Edit Date 8 PQIS edit date
\ S Data__Type Character 1 PQIS record type
6 Testid Character 12 Test report (dentifier
. 7 Reason Character Reason code for the test
‘. 8 Waiver Logical 1 Waiver/deviation code
9 Waiver__No Numeric 4 Watver/deviation number
10 Case__No Numeric 5 Waiver/deviation case number
11 Activity Character 40 Activity name
12 DoDAAC Character 6 Activity DoDAAC
; 13 Sub__Acty Character 2 Subactivity code
i 14 Tank Character Activity storage tank (dentification
: 15 Contract Character 18 Procurement contract number
16 Cargo__No Character Cargo number
17 vessel Character 36 Name of the vessel
18 Ship__Tank Character S Vessel tank or shore tank number
19 Refinery Character a5 Name of the refinery
20 Ref__No Character 12 Refinery code
k 21 PCode Character 3 Product code
22 TDate Date 8 Product test date
23 Labid Character 12 Laboratory identification
24 Barrels Numenc 12 2 Barrels of product
A\ 25 Liters Numeric 12 Liters of product
: . Gallons Numeric 12 1 Gallons of product
* CMeters Numeric 12 3 Cubic meters of product
* Tonnes Numeric 12 3 Metric tons of product
| 26 1010 Numeric 3 Saybolt color
1 27 1020 Character 2 Appearance code
‘, 28 1040 Character 5 Olfactory code
29 1050 Character 8 Water and sediment
30 1100 Numeric 5 3 Acid content
31 1110 Numeric 4 1 Arcmatic content
) 32 1120 Numeric 3 1 Olefin content
\ 33 1130 Numeric 6 4 Mercaptan suifur content
34 1130X Character 1 Mercaptan quaiifier
(DI
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TABLE E-2
PQIS DATA BASE STRUCTURE (Continued)
Field Field name Type Width Dec Definition

35 1140 Character 1 Doctors test
36 1150 Numeric 6 4 Total sulfur content
37 1150X Character 1 Total sulfur qualihier
38 1200 Numeric 3 Initial boiling point
39 1201 Character 5 Distitlation test method

* Degrees Character 1 Oistillation temperature measure
40 1205 Numeric 3 10% recovery
a1 1210 Numeric 3 20% recovery
42 1215 Numeric 3 50% recovery
a3 1220 Numeric 3 90% recovery
44 1230 Numeric 3 Final boiling point
a5 1235 Numeric 3 1 Distillation residue
a6 1240 Numeric 3 1 Distillation loss
47 1245 Numeric 4 1 Distillation recovery
a8 1250 Numeric 2 Explosiveness
a9 1260 Numeric 3 Flash point

* 1260A Character 1 Flash point measure
50 12607 Character 5 Flash point test method
51 1265 Numeric 2 Cetane index
52 1270 Numeric 4 1 APl gravity
53 1280 Numeric 6 4 ‘Specific gravity
54 1290 Numeric 3 1 Reid vapor pressure {psi)
5S 1291 Numeric 2 kPa pressure
56 1300 Numenc 3 Freezing point

* 1300A Character 1 Freezing point measure
57 300X Character 1 Freezing point quatifier
S8 1310 Numeric 4 1 Viscosity
59 1400 Numeric E) Aniline-gravity product
60 1410 Numeric 6 Heat content (Btu/ib)
61 1411 Numeric 4 1 Heat content (MJikg)
62 1420 Numeric 2 Luminometer number
63 1430 Numeric 4 1 Smoke point
64 1431 Numer:c 4 1 Hydrogen content
65 14317 Character 5 Hydrogen content test method
66 144Q Numeric 3 1 Naphthaiene content
67 1500 Character 2 Copper strip corrosion
68 15S00X Character 1 Copper strip quahfier
69 1510 Numeric ! Stlver strip test
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TABLE E-2

PQIS DATABASE STRUCTURE (Continued)

Field Fieid name Type Width Dec Definition
70 1600 Numenc 4 1 JFTOT pressure change, mm
71 1600X Character 1 JETOT quahfier
* 1601 Numeric a 2 JFTOT pressure change, inches
* 1601kPa Numeric 4 2 IFTOT pressure change, & Pa
72 1610 Character 2 JFTOT tube rating
73 1610X Character 1 JFTOT tube rating quahfier
74 1700 Numerc 3 Copper content
75 1710 Numeric 3 1 Existent gum content
76 1720 Numeric 3 1 Particulate matter content
77 1730 Numeric 4 1 Water reaction volume change
78 1740 Character 2 Water reaction rating
79 1750 Numeric 3 WSIM
80 1751 Numeric 3 WSIM - EC
81 1752 Numeric 3 WSIM - EC/FSII
82 1753 Numeric 3 WSIM - EC/C!
83 1754 Numeric 3 WSIM - EC/CI/FSI
8s 1800 Numeric S 2 FSIl content, volume *y
* 1800M Numer:c 5 2 FSli content. mqil
86 1800A Character 12 FSilbrand
* 1810 Numeric 5 2 Antioxidant content, |b/kbbl
87 1810M Numeric S 2 Antioxidant content, mg/L
88 18104 Character 12 Antioxidant brand
* 1820 Numeric 5 2 Cl content, Ib/kbbl
89 1820M Numeric S 2 Cl content, mg/L
30 1820A Character 12 Cl brand
. 1830 Numeric S 2 Metal deactivator content, Ib/kbbl
9N 1830M Numeric S 2 Metal deactivator content, mgil
92 1830A Character 12 Metal deactivator brand
93 1840 Numeric 5 2 Antistatic content, ppm
94 1840Mm Numeric 5 2 Antistatic content, mg/L
95 1840A Character 12 Antistatic brand
96 1900 Numeric 3 EC
97 1910 Numeric 2 Fiitration time
d 1911 Numeric 2 Filtration vacuum, inches
M 191 1M Numeric 3 Filtration vacuum, mm
* 1912 Numeri¢ 3 Filtration temperature
* 1912A Character 1 Fiitration temperature measure
98 1915 Numeric 3 1 Peroxide number:content, ppm
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TABLE E-2

PQIS DATABASE STRUCTURE (Continued)

Field Field name Type Width Dec Defimtion
* 1920A Character 12 Other test name
. 1920 Character 8 Other test value
99 H__Treated Logical 1 Use of hydrogen treated stocks
100 Cu__Sweet Logrcal 1 Use of copper sweetening
101 Crude__Rgn Character 2 Crude o1l region
102 Crude__Type Character 24 Type of crude o1l
103 Notes Character 70 Notes and comments
**Total"** Total length 645

Data Base Interrogation. The database can be interrogated in a variety of ways

to retrieve data by PQIS number, refinery, and destination [DoD activity address
code (DoDAAC) or name].

Statistical Analysis. The prototype has a primitive interface with Lotus 1-2-3
to allow the user to analyze small databases.

PQIS Reports. Current reports include a report of the product acceptance test
(DD Form 250-1/AFTO Form 456) as shown in Figure E-4, and a laboratory test

report as shown in Figure E-5. A time series analysis report will be developed in the
near future.

PQIS Waiver Prototype System

The Defense Fuel Supply Center (DFSC) waiver/deviation/exception prototype
features include the ability to enter exception requests, add information to waiver
requests, and print reports. Future additions are planned to generate statistics and
provide graphics to portray monthly and annual activity. This is a relatively simple
application that is currently programmed in dBase III, but could easily be converted
to a Unify application. It should be developed as a Gould application to take
maximum advantage of the existing DFSC local area network (LAN) supporting the
Defense Logistics Agency (DLA) distributed minicomputer systems (DMINS). If
dBase III is selected for use, it could be implemented on a DFSC dBase III LAN. A
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PQIS# 1E Test MOH 85-8 Product JP4 Reason A Lab MOH Date 04/25/85 »
Activity AF Turkey
DoDAAC FP5685 Tank Waiver N# Case
Yolume: Barrels 40,012.19 Tonnes 5,481.670 Liters 6,361,410
Contract DLA-600-84-D-0599 Cargo # EC4272  Vessel Falcon Champion o
Refinery Motor 0il Hellas, Corinth Refinery, Greece Ship Tank 784 2
010 DO156 Color (Saybolt) 20 Visual BC <CB> Record Value
270 D1298 Density/API Gravity 53.6 API 45 < AG < 57 o)
280 D1298 Specific Density 0.7645 kg/L .751<SD<. 802 :)
100 D3242 Total Acidity (mg KOH/g) 0.006mg KOH/g < .015 >3
110 D1319 Aromatics (vol %) 12.0% < 25 B
120 D1319 Olefins (vol %) 0.2% <5 -
130 D3227 Mercaptan Sulfur (wt %) = 0.0007% Doctor X < .002 My
150 D1266 Total Sulfur (wt %) = 0.03% < .4 "
200 DO086 Distillation Initial BP 55 C Record Value
205 D2887 Test _DOQ86 10% Rec 97 C Record Value ?:
210 20% Rec 116 C < 145(130) C o)
215 50% Rec 158 C < 190(185) C ;(
220 90% Rec 211 C < 245(250) C -
230 Final BP 249 C < 270(320) C o
235/240 Residue (%) 1.0 %X Loss (X) 1.0 % < 1.5 "
290 D0323 Reid Vapor Pressure 2.6 psi (2<psi<3) or 18 kPa (14<kPa<21)
255 DO978 Cetane Index 38 -*‘
300 D2388 Freezing Point = -64 C < -58 C el
310 D0455  Viscosity cSt -
420 D1740 Luminometer Number 62 Naphthalene Content -.1% ]

ra
')

430 D1322 Smoke Point 27.0mm D3343 Hydrogen Content 14.4% >20mm & >13.6%
410 D1405 Net Heat of Combustion 18,753 Btu/lb (43.6 MJ/kg)>18,400 Btu/lb
-7 500 D0130 Copper Strip Corrosion = 1A < 1B

Ty

800 D3241 JFTOT del P= 0.0mm Hg [Pressure Drop] 0.0 kPa < 25mm [3.3kPa] A
€10 D3241 JFTOT Preheater Tube Deposit Code < 1 <3 iy
710 Das1 Existent Gum 2.0 mg/100mL < 7.0 \;
720 D2278 Particulates 0.4 mg/L <1.C on
750 D2250 Water Separation Index (WSIM) -1 -1 -1 90 > 70 :.
740 D1094 Water Reaction Ratings 1B < 1B -
900 D2624 Electrical Conductivity -1 pS/m 200<CU<B00 -
910 Spec Filtration Time 6 minutes < 10
-
-
Additives :
800 Anti-icing <FSII> 0.11 vol % FSII <. 1%-.15%> ¢
810 Antioxidant 6.0 1b/kbbl 17.12 mg/L Lowinox 624 17.2-24.0 mg/L N
820 Corrosion Inhibitor 3.0 1lb/kbbl 8.56 mg/L Hitec E580 8.5-23.0 mg/L )
830 Metal Deactivator 1b/kbbl mg/L None < 5.8 mg/L =3
840 Antistatic ppm mg/L None Conductivity :}.
"J §
R
-
oy
Notes Direct Sale to Air Force: Order 8013, Requisition 5090-8013 !»
73
X :f 1
Ny
N4
N
L
?
- ()
FIG. E-4. PQIS PRODUCT ACCEPTANCE TEST REPORT '..:
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Petroleum Quality Information System Test Report

12:24:50 ‘ 12/23/87
PQIS # 68{LE] Agency: DFSC-Q  Edit Date: 12,/23/87
Test Report # MBT81-1~1 Test Type: Bl Sample Date: 01,/01/81

Product JP4

Laboratory: Refinery

DoDAAC NONE -~ Tank 1366 Contract DLA-600-81-D-0453
Activity Name: Ogden Dynachem

118,119.32 Tonnes 16,182.347 Liters 18,779,413

- — - - " _ - . e\ 5 - n = - - . = - = - - - —— -~

Description Test Results Test Limits
API Gravity 53.6 Specific Density 0.7640kg/L 45 < AG < 57
Color (Saybolt) 30 Visual XX <CB> Record Value
Freezing Point (C) = -60 C <-58 C
Water Reaction Ratings iB < 1B
Distillation Initial BP (C) 66 C Record Value
Test D[QQ86 10% Rec (C) 83 Record
20% Rec (C) 92 <145(130)
50% Rec (C) 180 <180(185)
90X Rec (C) 229 <245(250)
Final BP (C) 255 <270(320)
Residue (%) 1.0 Loss (%) 1.0 - < 1.5
Copper Strip = 1A < 1B
Existent Gum (mg/100ml) (.0 < 7.0
Particulates (mg/L) 0.1 < 1.0
Reid Vapor Pressure (lb Reid) 2.9 (2.0<psi<3.0)20(14<kPa<21l)
Filtration Time 6 minutes <10
Fuel System Icing Inhibitor (FSII) 0.14 vol % .1%-.15%
JFTOT del P= 1.0mm Hg Deposit Code = O < 25 mm & < 3
Total Acidity (mg KOH/g) 0.001 < .015
Olefins (vol %) 0.5 < 5

QOdor UNKNOWN Visual (Water & Sediment) UNKNOWN

o 4 = n - = " e - - e e = > . = e - = = = —— = -

Volume:
: Barrels
'y
»
b Item _Test
! 270 D1298
) 010 D0156
\ 300 D2386
" 740 D1094
200 DCO86
205 D2887
| 210
3 215
‘ 220
) 230
235/240
500 D0130
710 Do3s81
. 720 D2276
N 290 D0323
., 910 Spec
LS 800 Spec
S 600 D3241
100 D3242
120 D1319
: 040/050
) Notes
!
'

FIG. E-S. PQIS LABORATORY TEST REPORT
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IFSC Petraieus "raduct SeviatiznsWaiver Lag
Tase ‘iumber 172235 Request Uate 05/Z4/8Tvne D [W/D/E1 Jrgent {Yes/No:

Cartract Type Contractor  i3ple 3idder/Law Bizder/Contracter!

Aiiitary Services Jffected: dray N Mavy Y dir Forze N Sther TFEL N
vage of Cosoany ¥ogiie Jil Campany
Yetinerv Torrancy
F3-3FF Cantract Nuaber Zelivery “ering
LA-500-84-0-0331 A

‘roguct cade GFS Jpecificatizn NIL-T-36Z4 NEN
cztinhviFIP Norwaik, Ca auaniity

BLDIT Sudactivity Tank 3
Tecnnical Description of Exception Requested
2311 vaiue of 20 { 70 Specificaticn
z:ceaticn Requested {Suggested Cost Consiceration ¢ 1
54 tosten at 36 bedore addition of ail additives (not w1tnacsed:
secirmerzatian: acprave  (Yes/Ngs Suggested Cast Donsideratisn §
Suzsary 2+ agprovaisrejectisn b oaethority
“imal Jiscasitioe: Agpravad  ‘VesiNo: Cost Cconsideraticn §. g e l7/8
JFSC-F1 344irme Cage 74t Phnne satag7 /1405

Phone Uaten7/14/8

FIG. E-6. DATA ENTRY FORM FOR WAIVERS, DEVIATIONS, AND EXCEPTIONS
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REQUEST FOR EXCEPTION

FAOM: TO

cooe PZA

F‘IU/J.} 47 Lounu: 0

JIT.G!NTXJ o

SOLE BIDDER/OFFERON

Low siooer/oFrrenon (]

CONTRACTOR /&

MILITARY SEAVICE(S) APFECTED:
OTwWeR STATUS (EIPLAIN)DF\'; l’)

anuy [ navy (J

\
Say\ [/ﬂ:’//()

amForce [ oesc [

NAME OF COMPANY

Dhovion WS/ A,

1F3.RF P

0SA.800 3

CONTRACT NO.

osa.s00 & D 0U53

OELIVERY P RIOD _ f——
&/D/r F5T~ ZC Ner Flo

PRODUCT SPECIFICATION

M=g -7-Fo RV &

9/4 S 256 Fe s

PACKAGING, PACKING, MARKING REQUIRED

[}
[ S

|

ITEM NO RECEIVING ACTIVITY QuanTITY !
S 3. - PRI
Ay 7 | DESP Sas 7 dro O
(ﬂfl[”f {/“’5'/‘ Z/."///”L/) t ’ l

]

1

1l

i

!

EXCEPTION REQUESTED (EXPLAIN ANC ATTACH PERTINENT CO”ESPO“DENC*) - /L) L = .;:"‘1
Griorimal F=s¥ rrsu/llS S hocsd e A i
Ja A s Ve e o mina. e SR L -

. ’ 00 R il N2 s = /i . -
T - e e (oormy <5 o ;;“/74;1’"/'

PUYER'S SIGNATURE
~ 7 ’.’

- PRSP AR e g

TELEPHONE NO.
< D g

FROM N
X113 Y/C\

rh cooE rem

"
l
DATP/Z /9@ "-1

[/ r~os _f'(’”
/

W loth Coro-Aerntim §3Tp0 0B

L2006 Jirn

isiIomaYTURE)

DFSC Forw 12.20, Jcc 4 (Suparsedes Feb 6( Editton!

FIG. E-7. DFSCFORM 12.20 REQUEST FOR EXCEPTION
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